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I Common Laboratory Processes 


Q. 1. Filtration, distillation) crystallisation and sublimation 
are tbteimple^limje^s of purification--Discuss« 

An«. FiltrationTll 

ftat*! '5t>W5t W«l'' 

1 «ic«t ®iii5rR srasrl 'itt^ ^t5l 

^9» ^ I ^1 

*itt? I 

Distillation ():—«T=1 ^*1 ftatti ■eJS^I'fS 

♦iirt<’iwrst*f sttf^w »rt^^ ftmtti <ii 

<w«n ^ I fwtr^ c’t’isi ’ti'at 

*ttctii *iirt'!f«r»t w«f 

tWlTtni ttca sfl ^r«i5i *11^^ »tf^ 

irtTf«i »rt^ nt?tTO '8t»i^5i isi^t 

4riFfc?ti[ ^?3n f5i«^ \5^sf »(ti8?i 

Crystallisation (nrf6^’t^‘l) 5 ’1'%^ 5’lt‘l (saturated 

solution) ^1^15 31^ tHt< ^ iWI 

TfilCst « JffRfil «rtC5 'Sistt’l rttrn ^ 

’J'f’F ^tC^I 'flt ft51t«f»lt^ »tf?2?f^il '(till W 
ffifl IT'ed W I 

iStt^J *tf('(t‘| ^ ^ 

imi ;n I, i^s^tt 'Si W'm, ^<0^ I 'ift CTtVi 

3(rt ’intern W ^ ?N ♦lft< ^IWliR*' illlT, 



4^ ’vfiii ’Rtn *nit< *tt«n 

*tT« I 

(?mii ^fare -Sf 

*1^*1 flic*i 5^*1 59 1 4^ a^*! 

^Tl iT«1 c^5(»nrta ^tta-a^tm irW at% i 

%?tiT ai^lc^ a^a catnip, f^a 

SR*! ate^i I catai a^Ma sicw 

Sttblimation (at^ ) s—a’lf?. alWtffe?, ftat'fa «fffa 
aai^ala a<Fia' ai^twa afirea catat^ 
aratatia afia^ ?? 4^’ aw >?t^a ?^a a?ata 
artrC afsa^ aa i 4^®tca ^ita afta a^t^vawtatca 4a*x 
it«l afaia aW a^ca aatafa a6a aaala atajta'lata 
‘fe<^ataa’ aaai a^at*N airr<«Prea al^. ai5 «i^ aaai 
a^ca feifiata^ atal faaa aal attt^ atca i caaa, 
aliatf^a w fai at*!, ftfta atfata 4afB atta 
alata atcatfaa awtatca afiiaa ataa ataa att® aai 
faa ata^ aiwatta afaa® a^ca atrj al afaal ’jaa 
a^ai at^ta i 

Q. 2. Describe with sketch any three of the following :— 

Distillation, Vacuum distillation, Destructive distil^ition 
and sublimation. 

Ans. Distillation ( 

?P^1 (71^ 

<2int^ ^C3TI ^1 

^9r m T^c^ ^<jri i 

fs(»rf^in cTf-e^ I ^Z9[n 5ic9r 

iSi^6l (Receiver) 

^ ^z4^ v£i^ 6| ctf'e^il 



Common Labon^toiy Processes ^ 

4»|!( %l ’3J(t>R >lt?tWT 

^51 ^fSrs snf^ 5ic»ra ’rWw 

TJjpgspinra w ^tt*i "ilrast ^ ^ ^ *tft«(^ 

«4tf «t5n I 



«ttrttf5[St9»WT^%®rcntl’rftpt «, ^«i «pi «rtt^ 

'4CWtt9 «(tC^ I TO «[9t 

•iff^l «jC«ra ^t9 >iiTn «1TO^ ( non volatile) ^msil 

’TtC*! ?S*ir»ft55 ^ 511 I »lfttfet5l ♦ft?5|j1<rlt5lfe ^1 

(volatile) 5ra»n iRt*! ’ffifi df'esl ^ i Jpcsi TO 

8i>i tpri >i|5r^ 4^’t ‘TOji’ fajTO TO1 

ifflh «f5i ^ TO?! TO 1 

Vacuum distillation ( TOC*!? TOJl) : CT ’I’?*! TO*I ’ITf«t^ 
'ItTO'l ?tlTO*t IfSlJRi >15(5 frotfiii! ( decomposed ) ?^?1 ‘TO 
TOtftTO TO,?lc^ V5t TO*t‘♦rt«5(’ »?1 55 1 (?I^«|5(j TOTO 

’it?ir?i TO? ?H. ?Tf^ Sin nm 



s 




*ffW ft •rhsH 'njtan *rnw ^ i fros '«w!C4W 

nt's^ ctf'STi I 



'fl’fft ’lW9‘t *lt^5t sttiK 

^csRT iif^ ’itt^’rr% ’imi '•itc? i 

cn a?isr ’iff't'ta '^csm maw?! afata ft?i 

’tta^-^'i^ca 9i^?i »rt'*t 5tsit^al aacsRt ftncaa alfst’t 
Of«Tl I ’tea ftaa aftial ♦ria^ afaw faaa aa»i nftit'aiT^af- 
^•itta ^5)1 ?^ca I ^ijcaa »rfawa ’rtsmar a? ^aa aaa wa' 
faaa aal ^lai atia i 

Destructive distillation ( aa^fa ataa);—cam cata afta 
fast *tat< atatcaa aaiatca ftatj a%a faiatfaa ftsi 
^^a aaaaf^ ftalff aa ai’atatca af?^ ?a 'aa* ilat afaai 
ir aa»r aaca a?ffa aai ata i «a^aitn cam fast »far< 
atia atatcaa ma^atca ftaTat (volatile) aaafaia atfaa aftai 
mmia ata *ma«(a ataa” i' aa*itca >a^ca ^^a ataa afam 
ftai f^ca ^ataai, "artiatfaai, «t^ ftailt aa ateai ata i 








Solution^Solubility t 

Tl afecSn ( retort ) I 

airf^^ •f'ns;? ^fliTr^r «f5(T c^feS 

^ I 'il^ C^cSiT »IT| ^C«r ^=lC^=[»r^ «t^R5 sit’tl^l 

ftfea vsrr^^ nrm ^tar^^i «i^f^ ’ar^n 

1 

SifHimation : - Q. 4. ans. of definition, explanation and 
^ort notes i 


2. Solution—Solubility 

Q. 1. Write short notes o^ (i) Mechanical mixture and 
shemical compound: (Hf^True solution and Colloidal 

solution. 

Ans. Solution ^ 1 

( homogeneous ) ^ 

»itfvr«r ftfs! ^iiTv 

Tlf^*! mc^ 
I citnj ^’ll, 

^tc?[ ^tz^ I 
True solution ( 

( solvent ) ^ 

^t^i ^ I 

^ True solution. • 

Colloidal solution ( ^ C^t=l 

WT? Pl«t*r ^ 







nf?t^ ^ ^ apift^ (suspended) 

911. ?tin ^ f*rt‘tC9 T5KW 91 »I«> 9t5t I ^ 4915 Colloidal 
solution. 

DISTINCTION 


True solution. 


Colloidal solution. 


1) at9 ’tm' «tt«rai 
’tfil'tis 99 >*9^ 3ft9Pf9 9f^ 
'e^ca|t'5®tC9 f9PW 9t9 I 

2) 3[t9’I9lt9''9 ’f'ttapi 
99t9 ’5tC9 <919199 ’if?'® ftPW 
9119 9f»ral ^W9 
9llt^lr9l9 9199 901 991 
♦ITS 911 

3) 319 99tt<9 9PJ 991 
9f»!9 9Tl9 10-“c.in. t9l »t9ll<9 
^9 95^99 9919 99 1 


1) 991< 3^1^ 91 9?91 ^ 
9919119 3l9t9 <St9f93 91t9 I 

2) 99W:39 ^9J 9P 

9919^1 <219193 '99919 319199 
f®3t9 ^393: '9f991 C9S19 I 
«rl9Sl-9l^5li:9l9 9139 9l9ll9I 
^91199 991 ’ll?? I 

3) «ral9I f3 9'11«f99 
9519 C9l'5l9f8 10" ‘ 9^53 10-' 
C.m. 9^ 9119 I 


Mechanical mixture (f 9 at 99 t<'): ^913131199 99 l< <993 
jrNt 9 'l 3119 1991^9 ^fif % 9 tCT 9 <99159 * 1991 ^ 9 l ^99159 
999 ttL 91 91 ^ 939 91 9 ^ C 999 9 l 3 *lt' 919 lf 9 

9lit3 911:9, 3 l 5 l C 9 93 91391919 319119 f^St 99 l<’ 959 I 
9 liJ^ < 99 V 999 1991^59 >« 9 l 6 1 ^ 99 l'(' 99 I 

Compound ( C9l15l9 99l<): 91 3131^9 

C9l9 99ll?<9 999199 9CTI ftSf9l9 9t9 ^ '991 r9f95 C9 99t< 
§8,93 99 319159 99l< 9011 C9l1^9t9 <995 C3flfil599 9CT1 

ftl^ 959 C9l1^ Of 191^ 9199 C9l15l9 99l< '9391 9l9 I 


DISTINCTION 


1^ C9rt9l3 

ftal 9«t1l'^9 ^9l9l9«l9 i I C9t15t9*t9l5<9 ^91919915 
91919lpt 9^ 9<1I9 1 91919119 91 91t^ 99"9nn 



Solution—Solubility 


1 


'®'FI ftarc*! c?tW ’tHI- 

^ I ftar Ki fe’ftirfsi 
»i'5i® ^tai I 

ftarc«t^ 

ftafC^l 5fe^-CSFTfl(^ 

I c^f9T^ 
'SI ftaf Wc«fil 

ftat*i 

m I 

SI ftar 

'SpT C’q C^Vt^C 'SR^’ltr^ 

v^Tn «l^t^ 

^ifK I 

II ftat ^wt< ^TC^T 

Jit'S 

ntzii I 

Ssft^«i: C5Tt?t?r ^ 

^tc*t^ ^ Jd I 


^^51 JJJSH wc< 
m I 

: C3\t^ 'STn 

I 

^ I c^Pf^ <tiftr<?r 

fenwti 9% ^"*j<I 

§WJi *c^ *ft^ I 

J ^’fC^t'3' ^- 

«(< 

I ^^- 

fwcsT ^^c^tcirJi 

^tit^ ^€?i1 ^t^r I 
1t]t»l ’ft'S^I ^ =11 I 

's I ’twtt<iT fe’ftfrJi 

^1 ^ JTl I 

Jd I 

81 ^irrc<< feWT:? 

«f^?r 

'S C^itc^ 8 S 1 «ff5TO^ 

^^C5T ’«d^!i*i 
I 

♦ I Tn^Ssji 

'Sftw 





b- 


Q. 2. What is meant by solubility f How wouia you 
proceed to determine the solubility of Potassium nitrate at the 
room temperature in water. 

lOSO gms. of a saturated solution of Lead nitrate at 70°C 
is cooled down to 20X, when 438 gms. of the salt was found 
to separate out. Find the solubility of Lead nitrate at ; 
that at 70®C being 110 gms. 

Ans. First portion. 

(solute) vSff^ (solvent) 

100 

^ art^ (solubility) 

1 20‘C 100 '32 

^ sit5c|c&9 32 ^STt^ I 

(Beaker) 

^iTIcS^ ar4*i ^ \ 

fncnc&4 (Pipette) 25c.c. C4f»iC=« 

(Basin) 5fQ9l I ^T' 

^ C^r^ICSBT I 

(water-bath) 

91^91 ^ttzp 5T«111 

I 414 4t4 ^f49l '«'^4 ^4i 

nT'«9l 414 I 

4fir, •4if^ C4ftr5i4 >8^^ = Wi tsrr^ 

C4plJl 'S J94C44 ^^31 = Wj 5114 

C4ft4 '8^4 a Ws 5114 ^4 



Solution—Solubility 9 

'SflR » (W* - W$) att^ 
Ht^dhi -asR =• (W, - Wi) aift 

^®Tfv :9t^ = >« 100 

W 2 “ Wa 

2nd portion:— 

1050 5rTT5( a: ^rtsi ntrtc<^ 

= (1050-a?) 

.*. 70°C-C^ = —— X100 

X 

^riiTi — X ioo«=iio (70*c ^* 0 ^ CT e?n -sttc?) 

• X 

•\ a:“500^t^^5T 

20‘C-C^ = 1050 - 438 = 612^ 

= 612 - 500=112 

<lfiRt®l«500 ^It^) 

20-C-C^ 112 vStt^ Lead nitrate, 500 ^sTt^ 

^fsi^rl TO I 

112 

• A Solubility at 20*C = -J^xl00 = 22'4 

Q. 3. What do you understand by saturated, unsaturated 
and super-saturated solution ? Illustrate each with example. 

How would you test whether a given solution is saturated 
3r unsaturated or super-saturated ? 

Ans. Saturated solution ( 15^*1) 2 

:TO ( solvent) 41^® ( solute ) 

arCl^ a 

TO f 



atBrreof Piwi 




*fti:a[ (solvent) ^ 

^ nfetPram ^rf^cSt %l c^r^i 

Tt^n c^, ‘«r««rn( 1 ^ 

5gi^ m ^srft^ ^ ^^1 •ftcn^ 3tc5 

^^rl I ^t^*i 

I C^ I5?[«| ^^5f 

^fetPrat^ ^'feScN I 

Unsaturated solution ( 2?^®l):—C^t^l ftPS 

PiftS nf?[^T«i nfii^n*! wt^ ^fiic^r 

^*1 ^C5! I 

s nfetPrat^ 5it^cS§ f^^^^ ?iW^c3T ^fw ^?1 
J5?l^ ^rs ^m'i ^15 nf^l =ii 

^^C9T I 

Super-saturated solution :~Q. 2. Ans. short note CV^ I 
Tests : ( i ) ^9^r«f^ ?n:«(T vjj^l J 5 K ( solute 'I 

(unsaturated 

solution ) I 

( ^) 'mm Jltf^CST ^fir =i1 ^^^1 

^ ^^C9I I9^*tfe ^^*1 ( saturated 

solution) 1 « 

(o) ^WT i?t^ ftrsf 'if '•iw 

3?5[c(fg «rp5^^ 15^*1 ■ (supersaturated ) 
I 



3. Physical & Chemical Change’s 


& 1. What do you understand by Physical and Chemical 
changes of a substance f State their differences. State with 
reason what kind of change is indicated when: (i) Ice melts 
(ii) Coal burns (iii) Water is vaporised (iv) Iron rusts ( v ) 
Salt dissolves in water. 


Ana. Physical change W >1^91 

»nrtc<? 'sil;af9i9 ctIj? 

5I1 CTt5( ’tlf^aprt ^ ;ii, 

^C9t I Sf9rttC9l ^t|9r »lt9PFRl ’ItflTI ?I5 

^rtvpFtm ottc^ I 

Chemical change () :—c^i »i^9i 
jpcsi ^I«f9r trt>iT?i1s(^ 

*if^^ ^ I Jitswit w »if5^ ’is.’j;?' ^ soi 

stipi ifs ’rt^put^ra 5^51 soi sntCTti 

DISTINCTION 


(4) •iinwii «ni- 

>11^ <rtw I ♦wt'<3 iitRt 
911311 

^1 

(a) 

»itni, 5it« 

TTtfl I 


»W5it5|^ 

(>) ’iirtt<?i *tft- 

9(1%^ 5^1 »r»(< ^ 

^ I ^ nrfc^?i f4e 

(») uPri?^ 

I 

(a) 31^ t5t*r-ftft- 

3ffl I 



S’TlW ftwl 




(i) Ice melts Ttf5ni1 fift*l ^*1 

at?*! ^cs ?t« nft?! »tfii«rts ^ I ^ifrl? t5 
irftrcsj stsi- s(f5i?i I *(^*t 

wfips SICT? '■tJS JTl I «S,>I1<5 ifs^ 

I sfs^ itfiira <itTPft»i nfir^’ ^ i 

(ii) Coal bums: sttftc*! COi i|Jl>l 

?? I 4^ ’trt'ilS wn ftf®* »i?r< 

<rf«Pi'e srta to i T®sn c®to ns’ttti^ ^nn 

co» it7tc>ia ^ Tt^«i vST' *nnrtn ^f^^5 1 

TOsit. ^5*ri I 

(iii) Water is vaporised :—st*! ®tr*t ♦tfiiTO fe?t? 

?s, 'mrssi. ^TO 4i^f% c«rtn nt® I «i»i 
>ii’st^Tt»r9 W^wic=Tt5t4tc®if Stic® ^1 ®5nra vi5«f«r ««^ 
4WTc« I '?h5»r ^f5i3i TO ♦rr'«?i i to, 

(iv ) Iron rusts: »ltiT!l‘l CstT^C^ Tfslt*! §?t9 

^'lfii®t’f?kiiEta'll'9'PtTO nfiiTO «tt:¥i 
trft® C5It5T9 ‘^51 '(«1’ ^CVf I fttstvi 5sfiis1 cipd fiimt® CT 4^ 
sifilPI 4®6t ’tsi'f I cvitc?? >lf?® Sf«I « ^fistaiPH 

5'f’itsfH® 4t ’iftBl §«.»(« I CTtfet^jS '5tr«r ^?ta 9ii*i|Ti 
2Fe,Oa 3HaO I ’ifSFt® 9119f»I csfit^ ’Rl’Itll, ^CS 

>iiTn ‘’ifilsi <(«1’ ’rtw c»hi:?9 tosi i 

(V) Salt dissolves in water : st^‘K^ s(t«tTO 9ftcs( 

4^f6 fjfat n'rt<’?S ^ I 4^ ftawit 9t*T TOm vrtu toti 

^i»^i a«'H’H’O 9CT? 4^ win 
flfil *jTO ^9tJ( «1I I ’K'ff «T5I HFrraftT »RP(t»t 

^ 5i1 «i'Ri c^tst^si M.’?® ^ Jfi I *iw® afh^ts 

‘TOTW® *tf^t5(’ ^6 iltai I 



4. Short Notes 


/ 

/Q. 1. Write sh^ notes on any five of the following :— 
^letAy, ^^(tom, ^^?^Molecule, '^Element. 'Compound,'^5?tomicr 
number. 

Ant. ^Valency (C^W^)CHtPiT >15:^^- 

Srtlini (valency) I 

4^15 ’Wtc<5 ’fa’iWjf >rf5^- 

»i^ ’i-N«0T ^ »rt« -Jf CTtfsr^ 

W<fe5 I «a^fB ’fti’lllji 

>if^ "iTc^ I 

= iutc>l 4^(6 silttJfWR ’hl’rt'l? 

f%5ifB *f5’rt‘( irrt’T i 

:Ttaf)^1 = («) I 

^f%C«R, cmf®?!’! . Cjflf|5I aff% 51? 

filRi, f?? ■STR C?tf5r? Wf >ll?Tft? C?t«II151 

’ttt? I ?>!?ST»I, ?»tT?, ^5srtft3 

?il1 ?t? I mt:|TC«W? Wt^l^sl 1 4 »(^ »rtc? I 

i v*?^ % »t1t? I 

'RCftnr '«R»| at?*! ?« ?11 ^'Silt'x C?t51 c^twrsl I 

?9 ?SI1 ?? I 

^t?i c?t?n5i, »RrTr«o^t 

'll?' ?I1?J1 ??1 ?Hl ?1t? I •• 

Atom (»l??tl,) :—'StsrijPR ^tpiK?, C?t? 

pitf?¥ ??t«t«it? •rptM, 







I I ftj^K 

Wc«6r tot 

’TN^^t^t, TOtt 'qftn I ^ 

^ ftfefl ^?I^lT'3L^ ^’nC^R^T c^f?r^ wc<^ ^ 1 

ftp^ri TO 
’ift^ 

Molecule ) Wf\ I ^ ‘ 

Molecule (^tl):—’njtcst^ttc^l <2f^c^i w=l1 TO^l i 

TO51, ♦iTRf^ wr^ksi^ '®rnr 

/Wc’jf^ »i^i^ Tr?t5i '»is*fc^..^l^ ^911 

c?itf5f^ Gitl%^ ^iR^r, 

TOI^^TO I 

Wc<^i ^t?r 9t&^ I 

Wc^fsi 

WC^^SI c^fk^ I ^t^- 

C^tCTO^ ^* 15 ^ 9^^1{\X ^t^C^CTFtfil^ 

c^ m^^X v*i^ 

>6 «[gift <3Ftft(t51?f n?(>(t^ I 

Element ( ^1 *tift<):—c^ f?(C^- 

WM ^TTI1 <tr«?11 TO 311. ^TOft’fC^ 

I ^<. C9i\i^, 91^^, Tt^c^tr^R, <s^f^ 

c^rtPT^ nfrf<*, fkm^ cfU TO 3^11 

c^\f9i^ W< I 

Compound (^TO Tl ):—^tul c^ ^i^iff 

»t^3T »fTO"'^1 csrtf^^ 

^c«r I w^, ft^, 

<2^1 f% njft< I <£RR^ TO1 «f«R4- ftt«(^*l 



Short Notes 


it 

TfiCT *lt«?1 ftn I 

dtf5pf’Wt< I 

«RJ'Stl^’5«n ^ CT, ^ 5(1 ^cstfw C’frt*!’? »tftwVtrt>lt?f5[^ 

I 5^5tt^c5ra »if^ 
afrra&T ^ei ^»w ?? i 

Atomic Number ( »RprM,-aF^1^):—^^silPi^CM ftp'll 
CT 4tcsr^ »ttreT‘i5 '«^I6 ^ ’W '5t? CTO ^rtc? i 
SSfiRt’i’tw I QisOvt*! ’tftifS® 

5(1 45(!Tf^ »lfirf6® ft^IC55t( >S|TO ^'^5lt:( I *Rl5(11l_C^CW( 
«(t^ fsi^fiRtCTir Ji*v5tnc=(F^ *i?i5(tii^ 

?1^CS!f1l«(C*(tr »t?Rl9;aRt^—i, ^I^CSlCWRI 

’t^’it'i^c^tg <4^i6 <<TO *tf«(fe5 I M%«f5( *f«5rt«i;C^c« 

«[lfe 4^^ *(ftif5® f5[^ ^cf *t?(5rf9,-aPtl?—b-1 

^srl ??, *I?|5(11:C«5 c«lS5( vsTn f^S|:[ >iiTO 

^Tf5( ^ca I c5Fti( «tf^ cartk;? 

ii^fg 4 to 1 ^it. C5fai^ cail&caa ’Rant 

;aia ®fa5rra^-aF5na ^ i ^f^racaa naatn^caca 

:«tt%a ^ic5 af^ai »faatii,-aFala=b- ;?tatci i 

* Q. 2. Write short notes on anyfour of the following :— 
Efflorescence, Deliquescence, ’^otropy, ^^er-saturated 
Solution, dissociation and Decomposition, and?vStalysis. 

Ans, Efflorescence ( few^Tt’t ): 

m (amorphous) ’Ifit’fl 

cmw^ ^5JN 

(NaaCos lOHaO) 



Tt^ 1 CTtffe^t^ 

Dcli(^iiescence (^Wif?*!) :— C^^ ^tRrc»r 

^^j:v5 tT*^ «ii^*^ 

I ^^*1 ^fiin 

^ I ^ 

^JT^lft^lt^ C3Fr?lt^^, CSFtTt^'® «f^f% 

ictr (Sf^Tn ^f^T’ai i 

Allotropy *f?l< 

f®a I ftfsfl 

^zA^ nT<<fT i ^z^^ ^z^^ 

rf^T'hrft^ c*f^l I 

«rr^t^ '«*tf5c’^ ci\zm ^c^r i ^t^c|, ^it^i^t^r, ^fe^sr, 

fw^T^T iTf 1%^ I 'ec^ii nit^ ^ I 

'Q ^T<c5iir ^?s^tc^V»r5 n^i^t®^- 

^3r ftfss ?ii®ir:^cwii i 

Super-saturated solution, JS^«I) s—C^Tsi C^Tii ^Wi 

I5?l®fC^ ^5fr 31^^11 ^tf^r«I C^ nfil>Jt«l 

^111 

m ^^1 -st^i ^^z^ ®^ni^t®t 

ntz^ I 'ii^ «f^taii m^zw 'srfis^ ^z^ i t5 

H^tft Vi I 5rr?t5t?i ^firc«T Tl nTtc<^^ 

%9[ ^Tc»t Vila's 

^^«tfB ^??I1 ^ I ft^n 

il^fi test tube-^5 ^C*(J cmf%9tsi-Wl1- 

it»re^c5?r c’^fsrr^T i it«l 

»i^flf i?w«rsi m«T(i 5111 ^<r*^ (?rrf^t^-^tr?t»it»i. 

I viif 3??[c«i 5^31 c»rrf^?it»r-^t«W9fi:^ 

off^z^ ^iSsiiTr^ «(t^®i "Tfiin I * 



Short Notes 
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'O ( Dissodation and Decomposition):— 

( Decomposition )^ 4^11 

^ I 

2HgO=2Hg+Oa 1 

ftPr® <itr?i ^ I 

( Dissociation): ftfili ^1 

^ ^ (ion ) ^ ^ 

i^?ll «fm ^^C5i vn^^ 

heat 

NH4C1=^NH*+HC1 

soln 

KC1^K++Cr 

vil ’TO ’Tl 

Pl^« ^^1 «Jt« I 

Catalysis ( t3t^^^ ) :—«rrsi^ C*!^ ’Tt^, 

TO 'ift’rrci cTt’f %5f ^ Pifapnt^ 5tf^ir 

Et’i-ifti ^t’ii I ii^Fsi m\i<^ ^t»!tnf5(^ ftf^t?r 

:wt^ «r5J^ 5it^ I cw^l ^T^, 'ii^ nwT^^Pr Pfi«rhr 

Tn^tc^ ?it»rh(ft^ ftpRt?i ^1 Vi I 

«P[ 

firsts* ( catalyst) ^csr i *f&tPrat^ ClFTC^fe Px^^fsi fawt^ 
itm «fiii^ ^firc^ 15^^31 in'WP^ 

^111 ^ I ’tfetPret^ oFtc^icfe^ »if^ «i^¥ 

W«f5i c^n ^t^W'O c^ Vi\ f^n ^ 

Tft^c«i ^twtPiflf ^ftc»i Pre^^i-CTsf 

H’dlR—^ 





♦rt^i '5t*iJrW5 41^ §«.»(« ’^'<5 

fefrt «« 'St^ «ngt^'5 ^»(f«^Rr5 "ttt? 1 

2KC10s +[MnOs] - 2KC1+30,+[MnO,) 

0 

Q.^ Explain with examples any three of the following :— 
'^4^ter of CrystallisationCatalyst ^ Fractional distillation. 
Normal salt; Acid salt ^^^ram molecular weight. 

Ans. Water of Crystallisation 

*£i^Tfi[^ ^ 5711 m i "^pfer-fTi 

^T^tC?f7[ Tftft i ^5T C^t^l 

^r% CTf^TIl ^11^1 t?^C5T, ^W7[' 

^^7(1 ^ I ifllTKn C7l m CW ’5|p®C’57| .’Sfltf^f^^ 

'Sft^KTlTl W9r ^ I ^’flTT 

(CUSO 4 ,5HgO) w 5 ® c^5ii^ m 
^MCTII m ^W^tCTl ^filTlI 

( Amorphous ) ^ntTl ^rmr^pfe I MgS 04 , 7 Ha 0 

fifC^ ^w\ I 

Catalyst () s—c^ n*rK<< 

ftfeltTl ^f% ^711 ^tTl CJ\t « 

W<® ^>67(1 7l1f1 CW 

^v>s fic^WTi m «rc?t5f=T ^ti i 

®7fT^7iC«f7i Q. 2 Catalysis C^H I ^^ITn ^Tt^- 

ftferr^ «riTc^fi7ii < 21 ^^? c^^tTi 

=!in51^7F7I1 571 I 

Na+3Ha + LFe] = 2NH9 +[Fe] 

«l7Fta7I 55 I ( i ) C5 7lt5t5ft5 

fisTTl "VCTl ^T5tC55 ‘5<<F* ( positive ) 5T5t5l 

^^^51 m ^5t,i:55 ‘5t55’ (negative) <2l55t5^ 5[C5l 
-21^571 *155 MnOa 555 «2l^T55 NaaSOs 

55 5fil5t5 ^9 glycerine *5t55’ 5J55t5 55155 I* 





Short Notes 

jL'iavui^uai uisuiiatl/oil ( 

I (ether) (benzene) ftiaj*! 

qt^ I fsia^«t 'si ’C c^^- 

5rt3» ^ ^t%i i 

5r«J5 ^^11 

%W1 Ttf^TTl b-o^-^C^ c^fe^i c^f^ 

nf?r®r^ ^^1 

Villen f^a|«l '9 C^^^ Wi^^ 

I 

Norrilal salt ( »rR^ ):— 

ifl^ ^^C5| c^ ‘*rPi^ 3!^«i’ 

?IC9I I ^f5 

»(Tc^ c’Ttf^^t^ ^(i> «ff^^tf^ “(fw 

2Na+H2S04 * NaaSO^+H; 

*lpl*® cmf^rsi 

I 

, 6Na+2HaP04 - 2Na»P04+3Ha 

. Acid salt ( ):— 

^1 v£|?Ftft^ ^C^C«R 
^Tl>?n I 8T^*IC^ I ’It^T- 

«rjtPi^ 

I 

2Na+2H2S04 -2NaHS04+H« 

2Na-i-H,P04 “NaaHP04+Hi 
2Na+2HaP04 -2NaHaP04+H; 



<wrwom»fnRmi 


Onun-moleonlar weight 
«*wl8 T'^trl ^ i ctTsi >eww i ^ 

Wf »R«IItlW «J|t^ '6wt5rs ^1 «TM TTl ^ Wtn ^•SICW 

‘4t^.^’ ^ I cw >it9rfi^fiiw wTtPicwir wWftw »► t 
><l^ ’RWCW «tTM wfilc*! W'l^ ^>11 «, >► flfl »lt»l* 

wnPires «flw ’it*if^ftw wgpiOTtf 

Tl >• x»ir itrt 'ewJl i «rc*rii aitit- 

4 X Mr atft «pt 1 wen? wtlRw www »>■ i 
Q. 4. Write short notes on theMlowing I— 

Qe^rolytic dissociation ;'&othemiic reaction ; 

Nfindothermic reaction; Sublimation. 

Ana. Electrolytic dissociation (w^vf^Wn):—Wf?C?RTtcn? 
TOt^ntC? cwfn^f^vftnw(Electrolyte)I*ti(T< W?Wrt 

«t9 ^cn Si?t? ^ w*tt? 

wl> we? I t?te?? nt?i? nfwSw f^«.^ wflew ‘wit^’ (cation) 
>4?e CTenfiw wntew ‘’ntnl?ai’ (anion) ?en i ^f^-f?e?t?j 

n?t<l6 5?«i ?te^ ?tf?? wf??i nten >51 wrtfelw >«?•> wTfnt?n n?ew 
ftfnw wt?1 T[;(t?Tf1 ■etta ^ ifeww ^f^-f?eJt?i *tint<^ >ii^ wtwte?? 
f?e?twnew‘wfw’w-f^twn’wen ^ cntf®?ln art?i^ wen srfl^ 
wfiten ^t? <aw wi( f?c?tftw wt?l <4^16 cntfw?tw wt??! (wjl^tw) 
>4?e <flwl6 cififirt w(t?en (WTt5rt?n) nf?«rw ts? i w ww 
wWwte? cntfw?tw wt?n'•ine oFff?? wtin neijw 

^ ajr?t? cntf«?tn c»t?ttw wtw?! nt? i 

NaCl^Na++a- 

«4^se»f ent(w?tw srfeli? wen wf^-fttn- 

wn t 5 ?i 

NaNO,^Na*+NOi- 
<4 jpn-NO, cw wiWw ?tn i 

^'^othetmk reaction (wtn-tipltf) f?^):—?tnt?^ nf??^ 
wten nwt??^ wM-t?f5W? ^ mew i fi1v?t? nn? w? wtn 



Short Notes 


Tf% ^ I c^ *r^»r ftfawtc^ 

»ttf^ Vi f^fap^i’ I ^n 

Ttfe V ^f5^«i-’i'N^i cTt’f f5^»i^ftfaRri’r?t^^*r?f 

c»i^ ^ I w: 

+Oi =a COa +97000 Calories I 

iB^othennic reaction (^t^-iTT^ f^ftRl):—•tft- 

C1W v ^trl ^c»r ftfsRtc^ ‘W- 

irrff ’TCSf I CW«I ^ 

ftfiplll C9!^ ^ : 

Na+Oa »2NO—43200 Calories (W-«5rt^) I 
‘ ^tn-'srrlt ^ i ftfefi 

f^H ^5t*T I 

Sublimation (fe«R''^=i): ^T*f S?[1 

TfMtai^: wsf v^iVn 

*tfii«[^ ^ I ’fit^ it^1 «*i^^ ^9r 

viJTN *ic^ ^iSc^ *rft*r^ I fti 

c^tsi c^u ^1^ 

’trm cm^l ^1^ I 

Swtcn ’*^^T( mon 'flTv 

irroi njt»i ’i^t’ffir 

^i{ 1 iiiir® 

(basin) »ltl1 ^*11 

^FtPR*! C^'SII I 

ftcn? 

HCR?r it®i ^stn mPm «ff^Rn i 





5, • Laws of Chemical Combination 


Q. 1. Explain the Law of Conservation of mass and d'escri- 

be experiments to show that it holds good for burning of char¬ 
coal and magnesium. 

Au, Law of Conservation of mass (W'5»tirtt<3 : 

'SSfOT f^ ’Iti? ^ I 

•urtistlt «Rt’i y'fflt’s w ^ i 

»ilWNi?ri •*W‘i ^ ?fti :— 


(i) Experiment with charcoal :— 

'SSR *rap >6 ’IJF si'ey) 4# 

3=TtCil?I ffPlTtm I ’ffstll '^’« 



^ «im ^iit^ 5l5i I ^niii 

C*W 4l1t« ^Wi( ’It© WtI5 I ‘«t’ 

4it? ^t© *rtra ^ "’rt' wfiR 

^ I I’s^t ^tivssri Ttf^Kl ©^tc? 

>a^ srHSm^t ’st? ftn -I *ttfi;ift 
'5101? >11^ tftw '«t’ TfOI? rif^ wf??1 0I«?1 

5^311 w ??toi? flPr©<^f% ?M 

’ta' ^f?fl ©t©?1 cwTl 9^st -htn ^ft? 'e^^swai 

I 4?*n ‘sf* '5t0I? ?f^lt !^©? >1%; 

^ Vl|?t t|t©’rf! '5t?® ©Wl TtJpmWK^ 


^ >rWO|T 4 W©I^ Tfwi ftisfc*!? TOW 



Aws of Chemical Combination 

«sf^Trl i 

va^^t5 f it'Ql '«^5( cw c^»t, 

^ 5rt^ I t??l ^^\^^ c^fsi CT, 
nt^f^ nRi^^c=(^ 3^1 wj\ ^ ^^ I 

M Experiment with Magnesium 5- W6 

te sit’al ^ ^tsi? 

I ^l1lf WplOT 

v£i^i nfii«i^ 

I »1»^4 ^^C5T 

I it'ssi '^^si <0 

c^ts? CW^I ^^ I nit'll 

c^fsr c^, ^ifti:*^5 ftc9it*f ^1 I 

Q. 2. Define and Illustrate the Laws of definite and 
multiple proportions. Explain the Law of multiple proportion 
in the light of Dalfon’s Atomic theory. 

Two oxides of a metal M contain 20*10% and ll*18%by weight 
of oxygen respectively. If the formula of the second oxide be 
MsO, find that of the other. 

Ads. 1st portion : —Law of definite or Constant proportion 

"srsfiTc^ ^flS^ f i 

t?tc*r?l i 2 \r titter I ^t^5T, 

>6 Tqf%cJsrJi?r 2 b-b- «itf^ 1 

(^) Law of multiple proportion •(««ft5[^t^ ^5) 2 — 

w *iirr< 

\ 



■Sf ft1%« 4^ >nw ^n*ilw <li^ i" ^?tc^ 

; 

W « <^fttC«R »H1SB! «|*I 5t^C5tl«R 

^*01 ^ I 

^tw, ^cstWH '«'^ ^fticsjpnt ««R - j; v i^fegawH; 

•frt ^t^tUR <«^ ^fijWPW '8«R i : >« I 

'«^ Wl i*'e«R 

»rvi^ 15^51 CTlfifT *nrM ^fiislr? i 

b- ; ><• 'H«t‘H > : 4 I 

vfl^lf »R9i '»ra[*ii^ I ^ 

(«t) 'H’R ’RIJS' ^ TrtJl 

’1T<=I ^»irB - « : • 

Tf^5{'81^*’ ” -«:► 

^^trs ftf®5 'SI!! ^rt%C8lt5W «I?»tt^-« : b- i «t 

Explanation:— 

stW A >il^*^ B 15^15 CTlfiw Wf, ^ ^ 

ftf«* ^firattf I 'BibifecjRi wra-tm '•mtfl a 

w B-Ji? •R’Ht? >prtt^« ^*11 

1 ^ ««|H c^fif^ wpf 4?fS A 'W’rraji »if^ 4^® B ♦Ri’rrt, 
«rn^ ^?i 5;^c»i «Sf ♦mtt'ftt ’CT® AB ^csf I 

•nrtl< 2 A *ttwM? >1^ 3 B ♦TilT’Ittl,^ §?TtI A,B. 

I 

^ A «^IV^ B (?ht»ta *ta^1? ■aaR, a'ttapc® x gms '<at. y gms 
®t5l ^c»t »riv5 '•raatit «<r •itrtc< prtaa^ aanai 

2x : 3p x-.iy. ^ 

CT ftfwi a®;? B,* aaj^ A-aa 



Laws of Chemical Combination 




Wtl5tcwa w«iti^*rrw-^ «f^(W wai ^ i 

2nd portion:— • 

wftr CAR va^N 10* i: 79*9 -1: 4aiti \ 

R^ftc^Rva^* Mtl5^'ew5CRS^*rtw-iri8:88‘82 


^ -1:8 «rRl 

^ R?5’ftw-4 :8«1:2 

'e i: 2 i 

^1* MaO ^ 

MO I 


Q. 8. State the Laws of constant and multiple proportions. 
0*46 gm of Mg gives 077 gm of MgO ; and 0*82 gm of Mg 
i iberates 760 c.c of hydrogen at N. T. P. from an add. Show 


that the results illustrate the law of chemical combination. 


Ans. 1st Portion Q. 2 Ans I 
2nd Portion i — 

MgO-CW •tfil^rt‘l«077—0’46-0'31 gm W<t^ 

0*46 gm Mg-va^ 0*31 gm R%W5i I 

1 gm Mg-^a^ 9lf^ 0*674 gm 'sifewsi I 
760 C.C l[ttcwTt«RWJ N. T. P.-c^ - 760 x 0*00009 gm 


( V 1 c. c. Ha at N, T. P.-0‘00009 gm ) -0*0684 gm 

0-82 gm Mg-^^ ata10*0684 gm H, Tl »r>lW l 

waai 1 gm Mg-^a atai 0*0834 gm h, ^ 

*^cai 

'a^ 'ewa Mg-vaa ^aa* 

RftcWOTI WS^*rR5 - 0'0684 : 0*674 -1: 8 «lta P 

caai ara ca, aaa at^tcwcsra af^ Rfwcwa ata^ wa 
jca wa feaicaa 'ew^aa Rijarw i: 8. i ^ai (Law of 
Equivalent Proportion ) 'jajtT WS^atas ^ «[ata Wca i 



?PT(Ti^ %1 


c 


Q. 4. State aod illustrate the Law of multiple and definite 
proportion. 

Two oxides of a metal, when heated to a constant weight 
in a current of hydrogen gave 0T2586 gm and 0'2264 gm 
of water per grame of the oxide used. If the formula of 
the latter is given by MO, find that of the other. 

Ans. 1st portion s—Q. 2 ans \ 

2nd portion— 

1 g 

0'12586gm flfCSR ^IPII ^0’12586 

( V 18 gm H.O contain 16 gm O.) =• 011187 gm 

stwr ’«5f^-l-0’Jli87= 

0 88813 - 0'S9gm. 

'aTs 'itl['Tt^=0'89:0112«!ttll 

1 gm-'a =^5-x0-2264=0’2gm 

lo 

A -1—0'2 ■= 0’8 gm. 

"HTn ^!F*lt^=0‘8:0’2 

'it'jiSii ftfss ’ifs'® 

atHJI« §*.’15 *tf55tci ''Rf’fT® 

0‘89 0^ 

“ 0112 ‘ 0 ' 2 “^- ^ 

5(*55fN MO ?^C5t atsfi M.O 51^151 



6. Gas Laws. 


1 (a) Define Boyle’s Law and Charle’s Law and 
bring out a mathematical deduction combining these two 
laws. . 


(b) A given mass of a gas occupies a volume of 
2:5 litres at 0°C and ^76 cm pressure of mercury. Find its 
volume et 546°C and 150 cm pressure of mercury. 

Ans (a) — 

Boyle’s Law —^ Cf 

fsiftfe I 

’sju.i 

V«<~ when temperature is constant 
P X V “ k (constant ) 

Charle’s Law ( 5tc^, <lflrsrt«i 

?m% 

( absolute temperature ) ^ I V 

V ^ Tj when pressure is constant 

V - kT ( k^constant) 



iPitR 




Va( when T is constant 

c If 

5t*(>l V^ T, when P is constant 

>awin v<p 


-y=k (P. V. T >iwc»i^ ) 

ftfai wwtsni ifTtt»ni ^ w^nt stn. w 

P,. Vi, Ti, >1I^N P„ V„ T„ } 

^1 = ^5^=k (constant) 

ll is 

Ang (b) P • *76 cmi Vi« 2*5 liU 

Ti= 0+273 - 273Abs ( ) 

P* *150 cm, Ta =546+273 
= 819 Abs, Va= ? 




V = 


76x2’5 150 X Vi 
273 819 

76x2'5x819 


273 X150 


=»3'22 litres. 


Q. 2. State Boyle’s Law and Charle’s Law and connect 
them in the form of an equation. 

A flask can bear pressure upto 1*6 atmospheres. It is filled 
with chlorine at 10°C and 764 mm pressure. It is now heated 

till the flask explodes. At what temperuture does the explosion 
take place ? 

A]tts* 1st portion—Q. 1. ans Of^ i 
2nd portion— 

Px«764mm, T, 273+10 - 283 abs 
Pa = 1*6x760=1216 mm. Ta= ? 



nieory and Hypothesis 


Wl. 




... 

-450-273-]77°C 
177'C fWRl5 I 




7. Theory and Hypothesis 


Q. 1. Write a short note on Dalton’s Atomic Theory 
and show how it has explained the first three laws of Chemical 
combination. 

Ans. Dalton’s Atomic Theory («t*l6CT?t ♦til’ttfl'tlir);— 

npu ^ ^ >« <*rw 

I ‘’fjitir’« 4 finttPPi i 

’P54tK 4|5ltt I ^ 

4414 sti^l ’I4C4I 4^414, 4 fCH ’rtam Wt»lfe4 4j5l4 4n3H I 

»1»lk44 ’f44M,4l4 4*n 44 I ^4t4 :— 

(sj »t4t<«Pt ^ 4pt f? fe4% 4«lt4 444C4 i|lS« I 
ftltlPr '4-4'a?l4 ; <«4t ^51144 »l44tti,4»t1 41^ •Itt4 I 4t4t4l^ 
1aF4tr« •I44ttjt 5t44[f4 44 411 

(4) <44^ C4lf*I4 444 *14411, >fl4^ 'e4t44 44 I 4» 

44144 ^4141 *Tf^ I C^4*r4Tt<4 *14411, ftf%4 441144 441 
(«) 4l4t4f44 4^441444 444 ftfes C4lf44 *14lc44 *14411,4 
4t13|ftl 444 4yilTO 44tt4*t ^ 4K4 44^ *l44tl,4 4tl4l41f 

ciM?r4**t4ti:<4 4P«4 4trt4 ^ 44 I 
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^ ’Ttrtwi ^9rt»f»ni ’I'srsi 

5^11:51 ^c»i9|!i, cfltH ^fwtnra wt 

5(Tt«trl 9 4K5tC»t?t <ltf^T6l 4tITf«R I 

Explanations :— 

(i) Law of Conservation of mass (sf? *tiftc<5 '): 

faRtti wt CT *i9*r »tirK ®^*w ^ fs* 

«?, ^511” •H«tt«. 5t«rt?fsi9 f^tf jpcvr 

sfli t?nr 'stsi^csis 'WJrw.’ttPr? 

’iTftTO 951 5t5 I *«t5i*t, 551— 

5C5 951 5t^«r A 4916 55^ fe?1 B 5irrc<5 ’ift'S T^5^ ^ C 
455 D 'WH ®55« 9f^ I 

A+B=C+D 

®t»I&CT5 5ra5t5 ^5lfi *f51'^«f9t *15511 5t5l 455 5t5t- 
5f59 ^15 9C9 $TtC55 lT5-lf9 95 51 I ^5t5 A 455 B *1515- 
•S^ 5C5J 551'«^ 5551*1^ f|5, f5fe5t5 55 C 455 D W<«f55 5C5I 
^«f«I 555tl 4tC9 I C5t915 5551^ l5f^ «5 v^tcg 

?|;555T5 5l5l5f59 faR|t9 tft C5ti> 5'5 '55 ff®! ft%51 ClC5 C5tl> 95 
5tf9t5 I ^<<15 *tinc«(5 95 51515^9 f^lBl 9W 5t5*^f9 

95 511 

(ii) Law of constant proportion (19519*119 94):—*c^flf9 
*l9f< 5t4l f5f^ C5’lf»I9 *t5tC'(5 f5f5l 'e«55 99*1159 »tlS9* I 
915^155 *1551151555 5191151 t9l5 5J15TI 4^, 5511— 

551 9^5 A 49® C5lf«I9 *15l'( §91 B C5t^ 551145 5r99 5519! 
9^1ABC^f5l9 55T49^l '515^155 59515 995111, A 455 B 
45 595ll«f5 49® 555 99*1119 551159 9^51 AB C^ft9 

»l5l4*§5.*f5 9f55l19l 551 5l^ 4§ 99*119-2! 3. 9415 5f5 
A C5lf55 X *155115 5f^ B, dims y *155115 551159 95. '®191 
9^ a : y-2 : 3 I C519^ 49^ C5lft9 *151145 595 *1551149t 
'85155 455 ftfsw C5tl55 *l55llf5f«9 99155 95, 9'95l5 A-45 » 



Theory and Hypothesis ^9> 

y ftfti r ^wr*N A 

B-^^ ^ti:^ I 

(iii) Law of multiple proportion-^ii? ^Tt^Tt?[ ’BfSi Q. 2. Ans 
of Laws of Chemical combination I 
. (i/i. What led to the adoption of Avogadro’s hypothesis f 
State the hypothesis. Prove that the molecular weight of a 
gasMus substance is twice its vapour density, 

Ans. 

'5t^ >rnrtwj 

fiitfiii strw <^5^ 'ST', ’m’tn Tfipita csita fe*R i 

fawt^'ia w awai af^ 

(a) .«(iaaia at:? 'a«[»itta ’1)1% ^rtmaa > 111*1 

^i?»rtTO aa, 

•aai. (b) mfitaa a^aiM ’laain^si^s aa»i faPns 

a? i i5T?i atc»i aa fafii fafea^ ’iria«% *natn«fta 
w «'SiffS aaa aaai ’atc^i aj^ att^ aicaf%ta 
aflii*ia! ‘ftfai ata 'sai. ®a>i5ia, aa'-wia^a fatal ca cata ama 
>rvara aaatn,at?:a’ 1 4^ faaire ca-ipntaRi aitaiat^a 

>?cai aitata afireas atlia %ta jftB atfaa a^a 1 'srai 
4 ^:— 

. *aa\»fta atai atai t%ttf, 4a ^ta^a aT^^icata 4at 4a vtia^ 
oftfacaa attaitsi ^ aiirea ai^csttyifaa ^nfaa aa 1 

a'fta, 1 Vol HydrogBn+1 Vol Chlorine - 2 Vols 
Hydrochloric Add, 

■ afa ata aai ata, 4ar ^la'sta «•laatj.^a istai a^ atrtr- 
^atiaa Prew «taiatia ^ vrla^Pt Ze •laat^.^a 1 '»!%. 

X atoms hydrogen+x atoms chlorine=2j; atoms hfdro- 

, chloric acid 

Or, 1 atom hydrogen+1 atom chlorine-2 atoms hydrodi- 

Imicadd 
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(ii) The gram-molecular volume of any gas is 22‘4 litres at 
N. T. P, - 

Ans. Q. 2 Ans W I 'ATn 
( ii) Gram-molecular volume : 

^Tn 1 c.c. 0*000089 at n. t. p. 

0*000089 «srrsi i c.c at Nf t. p. 


• • 


1 



at N.T.P. 


2 tSJt^i 




2 

0 000089“ 

= 22*4 at N, T. P. 


1 

^f^N. T.P-r^'^^ 22‘4 

c^Tsi ’f«rTc<?i orr^si N. T, 

P-t^ 22*4 I 

Q. 4. Enunciate Avogadro’s Law. What are its important 
deductions f State how it has been used to prove that : 

(i) The molecular weight of any gas is twice its vapour 
density. 


(»t) The atomicity of oxygen is two. 

Ans. Avogadrb’s Law (^Jtc^’ttcwt^ "5jai) 5— Q. 2. ans-^ 

<2jmrn^ ^filTl ^05 

Important deductions: 

(>) ^firft^ * 

(^) Vapour density.^ I 



Theory and Hypothesis * 

I 

(8) I 

(?) 91 ^% 

fj|^ I 

(*JI^ Q. 2. ans. m I 

(«) Atomicity of Oxygen:— C*f^1 

^ i ’Tn^ 

^ ii^ ^ I 

• 2 vols Hydrogen + 1 vol Oxygen = 2 vols steam 

>, ’fjte»! X ^t?ri 

2x molecules Hydrogen+a? molecule Oxygen 

—2x molecules steam. 

or, 2 molecules Hydrogen+1 molecule Oxygen 

=2 molecules steam 

or, 1 molecule Hydrogen+i molecule Oxygen 

= 1 molecule steam 

i i ^X * 

^S^tv ^ ^"^X \ Ratio 

of the specific heats ^tz^ VS'^'^Z^ 

C^, I 

Q. 6. State Avogadro’s Law. Describe how it has 
helped to determine atomic weights of elements which form 
stable gaseous or volatile compounds. Give one example 

only. 

Ans. •For Avogadro’s Law Q. 2. ans 1 







Determination of atomic weight; 

"wtpstifirsn-awj CTtfSi’f *nrti«f5 »itT>rwftT «5w % 
’Ffi j «ra »i?Hi 4iorf«R :— 

'^Mfw tw^ ^ret»rtc5tit-<*t^ Preft«? >rr5ti:^ ft4j 
I , *' 

(i) ^ •tm<’ “Tfiotl 

’tfi’rf‘1 csftfii^ ♦lTtc<5 iTtiw, I 

^ »iift«t^‘Ji^ ®tc^ *(ft’n ^’al ^ ^ ws; 

>a^fS •m<'»tt«i1 ^1%^ Ttirt^i CTtfiw »fft<l6a ^nai 

»raTrti oiW ’w^ I a?q5Tl*N •raWtar ^ ♦tTW‘'«f9ra 
w CTtPw ‘W#? « fsHRS’i ♦lft’rt‘1 ’tt«?l 
•itanrt'fRpf 'sy? ^ I TR*!, fe^tar cszt 
♦rfa’Tt*! CTtJ? CTtf^W ’tif1I< «rW (RJt^ »[«?t !R, c^ 

’tw "iiffB? C 5 W arq’Tv'ti^ »Rprtte "iTftTO »rtni sni <a^ 

^fTri^flitorl I 

SrRa*!:— •fR’rWftr i »ffN 'Wal 

f5ra^f5r5 •tt'wn Ma: 


i *wt< 

Vapour 

density 

«iW 

■STR-’fV^ 
^1^3 »fftirt«l ■ 
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fraR 

b* 

i'b 


^«R 


\9o 

^8 


>99 




%«tcrP9 »taWt« ^ CT’ti ^5, ■Sf CT^Pf’F ■stw 

’a'rttJR 4nr-attJt era ^ 

^Rtaa(♦mprtlftvw - HI 




8. Formula and calculations on 
weights and volume 

Q« L What are the distinctions between Empirical and 
MolecHar formula f 

A substance containing Carbon, Hydrogen, and Oxygen is 
found to contain Carbon 32% and Hydrogen 4%. Its molecular 
weight is 150. Find its molecular formula. 

Ans^^st portion — 

''-^pirical formula 
c^u c^ft^T 

wt=n i ^ I 

V>f^ecular formula ( ) s 

c^u c^3[ 

wtsii ^ I 

Distinction:—(i) isi jicw, 

'SlK?. ^si1 ^ I 

(^) C^t^l C^f5r^ n*ftC<1l 

WtRl I l^T 7\1^ 

5l1 I 

s—wfiii Trf5i 

I '6W51 

(CH) c^fwz^^ Wt«tfif^ Wl-78 

A (CH)a =78 or (12+1). =78 [v C=12, H=l] 
or n=6. »re^^=(CH)e-CeHa 

c^U(9^ 13i-»rrf^«CH, 5»n^=CoHc 





'Sir 


2nd Portion :— 

- 32% “ 4% .*. -100 - (32+4)=64% 


^t^5( 


32 

12 


2 - 66 , 


2*66 

2*66 





4 

2*66 


=1-5 


'^%wr = g=4-0.2^=l-5«m( 

?t^c5tc«R >aT' "^cflusra ’it?’it*t^ '•R^nr® 

=2: 3 : 3 .*. CaH,0» 

or(C,H,0,V =150 

or (24+3+48)„ =150, or n-2 

.*. nt5Rf^»reT® = (C,H,0 ,)s=C4H,0, 


Q. 2. 5 gms of a metal M (At wt 27) are converted into 
61‘7 gms of crystalline sulphate containing 48‘6% of water of 
crystallisation. Calculate the simplest formula of the sulphate. 

(H=l, 0=16,8=32') 

Ans. 617 gms *It»lWlfe5 nt<(j 



xl00= 81% 


c^t»f «i*r= 


48-6% 

567% 


SO 4 tlltf%Ttvi‘=100-567 = 43'3 % 
^11^, '(tl5=|^=0’3. ~ = 1X2‘=2 



Formula and calculation on weights and volume 




SO 4 = 0-45, ^=1-5 x2=3 

^ ^=^=2'7. ||-9x2=18 

^ M : SO* : H,0=2 : 3 :18 
=Ma(S04)818H aO. 

Q. 3. A salt contains 27*38 % Na, 119 % Ha, 14’29 % C 
and 57*14 % Oa. Fin^ its simplest formula and calculate what 
volume of gas, measured at N. T. P. would be obtained by the 
action of dil hydrochloric acid on 2*5 gms of it. What would 
be Ihe weight of the residue if 10 gms of the salt were strongly 
heated ? • 


Ans. The formula 
27*38 


Na= 


23 
1*19 


1*19 

=1*19 =1 

1’19 


Ha = -'~ =ri9. 
14*29 


= 1 


119 
1*19 
riQ 

r-^ = riQ 

5714 3*57 

O Q«57 r-£L = 3 


16 


1*19 


/. simplest formula = NaHCOs. 

Volume of gas :— 

NaHCOs+HCl - NaCl+HaO+COa 
equation ^ 

84 gms NaHCOs 22*4 lits CO a ’tJPT 

N. T. p.us *rr«Ti I 

2*5 gms NaHCOs 

™ y Z5 X100 = 666-6 CO, «t7t»l (at N.T.P.) Ttt 
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Weight of the residue 


2 NaHCO, (heat)-NaaC08+Ha0+C0a 

^<ftS 168 gms NaHCOa 106 gms NaaCOs (residue) 

♦ft'e^l m I 

/. 10 gm NaHCOs 
106 

10=6*3 gm residue i 

Q. 4. Calculate the volume occupied by sulphur di-oxide, 
as obtained by the burning of 4 gms of sulphur* at 27°C and 
750 mm pressure. Calculate also the amount of potassium 
chlorate required to get the necessary oxygen for the combustion. 


(K=39, S=32, Cl=35*5, Q = l6) 

Ans. Volume of SOa gas 

S+Oa * SOa 

32 gms c»rr?ttcn 22'4 Kts of so. at N. T. P. 

*rr«?n i 

4 gms 

X 1000 X 4 = 28C0 C.C. SO, at N.T.P. 

aV’C 750 mm. 6tcn SOi' siTtm V 
2800 x 760 VX750 
273 “ 300 


V 


2800 x 760 x 300 
750 X 273 


3118 C.C. 


Potassium chlorate required 


32 

*"32 


X 4 = 4 gins. 


2KC10J « 2KCl+30a 
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245 gms KClOs 96 gm oxygen 

245 

1 gm oxygen- -=~ gm KClOa 

/. 4 gms oxygen-'il^ ngr ^ x 4-10*2gmsKClOs 

yb 

/. •f&tpratx (3FtWC&5 = I0'2 gms. 


9. Electrolysis 

Explain electrolysis. State Faraday’s Laws. 

What meaning does the statement E.C.E. of silver convey ? 
Calculate the amount of Silver deposited when a current of 5 
amperes is passed through the solution of AgNOg, for 20 
minutes. 


'Hxa. Electrolysis: 

I ’ll sptm ^’1‘t itw 

w . ^^ _ 


. rHi- 






positive 'ilTv 
negative C’HR ^ 

^ m <iTr®?i ^^911 


Hn Electrolysis ^ 

NaCl ^C9i ^ 

Na, negative electrode*^ *4^ Cl, po^tive electrode-vn ^^\ i 

9i^c9r« ^4^ 
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Faraday’s Laws :— 

1st Law —^jrrc«f?r 

^1 I Faraday's 1st Law of 

electrolysis. 

Q coulomb <«!r^r5l 

W gms ^ 

W«cQ W=ZxQ 

Z*-^! lir^J ) 

Q=CX t (c=ampere, if^time in sec.) 

2nd Law :—W ftri 

cm*i mcmi 

nFftifai^ »RT5^nTt^ I 

( Q ) <frc¥tc?f Wi Wg gm 

z 

E.C,E of silver :—^f?vRc?I^I silver compound-^il^ R?l1 
coulomb -siTtR^ ^ silver 

^ silver-'il^ E. C. E ^C«T I E. C. E of silver=0*001118- 
gm. ^?rt^ ’fW?!*! Z. 

Calculation : 

Q = C X t “ 5 X 20 X 60 = 6000 coulomb. 

1 coulomb ^fT^tC^T 0 001118 gm silver snsri ^ i 6000 

coulomb m^rrr^ 0*01118x6000=6708 gms silver I 

Q. 2. Explain and illustrate what is electrolysis. State 
Faraday’s Laws of electrolysis. What is Faraday ? 

€ 

A current • of 0*5 ampere is sent through a solution of 



Electrolysis 
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Copper sulphate for 20 minutes using platinum eletrodes. 
Calculate the weight of Copper deposited and E. C. E. of 
Copper. ( C.E. of Cu=3r5 ) 

Ans^ For the 1st portion Q. 1 ans I 

Faraday one gm 

equimlent coulomb 

4|5irrcT5^ one Faraday ^ I one 

Faraday=96500 coulomb I Copper-'il^i C. R ^ 

31*5 CuSO* Wfcnii 96500 coulomb' 

31 ‘5 gms Copper l 

Calculation :— 

^ft^et=*0’5x 20x60-600 coulomb, uft^ll 
96500 coulomb (F) 31*5 gm Copper 

I 

31*5 

.% 600 coulomb 600 = 0*195gmCu 

E. C. E. ofCopper=^^=0-000325 

Q. 3. Write short notes on any five ;— 

^ Ions» Electrolyte, Cathode, Anode, Faraday, Coulomb. 


Ans ; — 

Ions vhi\ 

^CiJ ions ^C511 Positive ’ireftC^F Cation 

Negative Anion I Arrhenius-vfl^ 

acid, base salt ionised 

cation »4I^n anion-va ^ I Salt 

ionised l ^ftll ion 

^'S(\ I 
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atnrhsoi 


Electrolyte »nrt< 

^t?1W?l electrolyte ’I*!! ^1 >rtTRt*l^ ^f>rs, ’Wa W 
'*1^ •nrH? electrolyte ^ I 8tf»ra ^ 

^?l1 •iftTt^tr Tt*f TO I Arrhenius-iitl 
electrolyte TO 5fh|« ^fTO ionised m I 'WIT C<l«n 

I^WTf cs, ’fPl^ wm« ®)fRn ionised iTO \ 4’R fif 
W*nr vxfO ion •IT'6?1 ^ I 

Anode:-CTO electrolyte-C’l'ftfl 
'efiltst CS ^ (Electrode) fttll atW iSTOTt 
W atm TO C»I^ ^i%?. ^fat^ Anode ac»I l Electrolysb-W 
TO negative ion «f3t Anode«aa ^ i 

ft 

Cathode:—« ftal atat^ to atfiia 

aitferfla negative pole->iia fttv at? C»i^ ^fe«.-ftaC¥ Cathode 
a*n^i 

Electrolysis-<4a >1^ positive ion Cathode 'Sa 
TOft*® fa I 

Faraady:—Q. 2. ans m I 

Coulomb ;—fa5I*. aiatlfa ♦tfa’'ttc*ia Coulomb TO i 
cTO »tfiiaT^5 f%®a t cawca C Ampere »tRp fafi*. atatf^ f 
afa Q Coulomb atatf *rt«ai ata ^ f^csi Q=c xr 

a^arra, O'OOiiis gm silver as^a facstataa arai ®a«ta 
ca *tfaaM fa?{ia atatcfa aaala fa ^ftw one coulomb a»ri fa i 




Acidimetry and Alkalimetry 


^ 1 . What is meant by the term Equivalent weight of an 
element and how is it related to atomic weight f 

1 gm of a metal, on treating with a dil acid liberates 190 c.c. 
of dry Hydrogen at 15°C and 765 mm pressure. Determine tho 
equivalent weight of the metal. (1 c.c. of Hi-'0’00009 gm 

at N.T.P.) 

Ans. Equivalent vjeight --attfS otri »firtt:<?t 

>a?te atan atfti? atfi 'saiPi «tTM 

*iTHf5 5 ^ b- srN 'sata vf%aiH 

ee't 5tt^ 'eai^ C3FtfijtR?l >1% ^ ftvl CTR wtfrff RfK 

aft •* aiR 2Snc ftfsata atal aSR Hydrogen CTR add 

aft?^ aftps ntw, 'SRI 

Equivalent wt of Zn = = 32*5 

Equivalent weight <aafi> ataji ’TR i ^5R CTR I 

Relation with Atomic wei^t;— 

Atomic wt-Equivalent wt x Valency 

Determination 

N. T. P-C^ c.c. 

^cssttatwa 'SSR - 181*3 x 0*00009=0*016317 gin 
Wa 0*016317 gm trl^t^fRR aftf® 1 gm <(R[? ffill I 



«lc?tWn( ft's! 


8 « 


Eq. wt of the metal=61*6 
N 

Q. 2. What is solution ? How would you prepare a 
N 

-—solution of NaaCOs ? 

How much of 10% NaOH solution will require to neutralise 
100 c. c. of -^H.SO* ? 

Ans. -“^solution—CTt5( ^ (solute)1 gm 
lU 

«quivalent-4? ^ 'stnone litre "Itrf ^1^ 

solution -itsrl I 

Preparation: ^NajCOj *1^ ’fflrs 

1 gm equivalent vrt-'a? -^r W 'SSf^ ’ffiltll «ft»l 1000 c.c. 

I Na,COa-'fl^I Igm equivalent wt=53^. 
Wn ^I’f = 5‘3 gms. 

41'tl^:—>11^16 weighing bottle-4 ftw 

Na,COa *1^91 st'991 9^1 ’ICH bottle 

Na.COi 4^fS »tf^Vt9 Tfs Ittai 5t»n TW *rtl« wrighing 
bottle-4^ 5'3 gms ^51 ^ ^ I 4^ «tl9 5'3 gms 

Na,'CO»*I^ ^ 9|t9t ▼tn ^*11 4^fi»l Itoe 

measuring flask Stg’PK’t 4^18 fannel*4ti ql^ltig <99*15? 
flask-Sra 9t*n 9^*1 1 tT5 nttig 4 ?^ *|»I %l 'Rpli Na,CO» 
3199 9W 'ttfiril f»tTrfi[9 Tt9l flask-4 »I«91 9^*ltl 4^ 
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c- 

flasfc-f6c^ ^ton «(5I Sfsi^si flask'«^ 

ftp?? »i^ •D’f 5F?rl ^ I Flask <8 'stn ’rfirai ftTtIm 
N 

j—NajCO* «l«^ ^ I 

^ 5 3 gms Na,CO»-><l^t «ni1 5‘6 gms Na,CO» 
»l'an ^ cn ’Itwl frf 

^ '1^ ’’'f®' "imtf ® 

I f¥|8l SI^ 9|^^t5, aitTtBfsi I 

*i^Tfini1 ifWfSi’F ^ ’Ttan wl ^ I 

’ll® ill'll 1 cx.=-^I’ose C.C. 

- * M 

/. 4 1000 C.C. (1 litre ) = ^ 1056 c.c. 

1000 ac-C® 56 C.C. «fsi fttll wpt 
si^W 6? I 

Problem;— 

10% NaOH solution ^ 100 c.c. 10 gm NaOH ^ttc^ I 
^'(r'v 1000 C.C. !5’lt5 100 gm NaOH '»rrc? I 

• 1000 C.C. ^’K'l 4 gm NaOH «ttf%W I 

.*. lOO gm NaOH ^ ' 

N 

-25x^^l 
N *' 

10% NaOH-4? 1 C.C, = ^ NaOH 25 o.c. 
-Wl 25 C.C. ^ NaOH- 1 c.c. 10 % NaOH 



Sb- 




100 C.C. NaOH •» 4 c.e 10% -Jj <if 
100C.C. |^NaOH=100c.c.-|^ H,SOi 

/. 100 C.C. HgSO* 4t?rl 4 C.C. 10 % NaOH' 

94^ neutralised «rtni i 

Q. 3. Write short notes on acids, bases, salts and 
neutralisation. 

N 

How can you prepare a ^solution of NasC'Os ? 20 c.c of 
N 

^ NaOH solution exactly neutralise 25 c.c. of a solution of 

sulphuric acid. Calculate the strength of the acid ( Na-23, 
C- 12 , 0-16) 

Acids: Acids ^dtPf^ 

Hydrogen Hydrogent^ Tl 

9r^«i i 

Acid ^ (i) 3?i9r 

I Acid Hydrogen ion 

mc?ii ferr^^i: (1) H,so4=2H++sor 

H 2 SO 4 +Zn « ZnSO^+H 2 

(2) 2HCl-2H++2Cr 
2 HCl-l-Zn-ZnCl 2 +H 2 

gases 

Bases i 9r(®i ^ 

I ftfiinai 

♦fTW I : (i) ZnO+2HCl«ZnCla+HaO 

W Ca(0H)2+H2S04-CaS04+2H20 
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hydroxide ercn ( alkali) piml- 

OH ion ^*n( TOT I 

NaOH-Na++OH- 

Salt: avx ca 

W< §«.»ia ?? salt (w) awi «ijtf5n:®?i 

Hydr^^ ®t!ic®5 «rtl5S ^ *ra*l ^ i afif 

>l7{<®r»t Hydrogen iitf®’|tfw ®1^ « 

»I5t«| §«.•« ^ §5tc® Normal salt Hydrogen 

«tf^Pra Add salt ts? i 

.^Ut^'i: (>) NaOH+HCla=NaCl+H,0 

(%) HaSOj;->Na:SOi ( Normal salt ) 

NaHSO« ( Add salt) 

C®tH C^tsi CW® «15! >(1^5 Normal salt-®® §®t® ^t^- 
S^lt^ Basic salt ®»I1 I 

Pb(NO,),Pb{OH). 

Normal salt ®t*t «(P5® ®T>. 

^<ft®® ^«l ♦tfil® I 

NaCl-Na++Cl- 

Neutralisation ;—'®ltf^ 4®«. 

®tc® I ?c»i ®®® fl *S<.*f® ®? I ®f® s aft® 

^jtftTB® afit® > att® ^it® ®l®c®® ®® ®l^ 

®rtf»ic®® «w? ®®t ’ft®!®® ®t®® ®t® ®tc® ®1 I '®®®1!®^ 

Neutralisation ( «l*t®® ) ®®1 ®® I 

a«®® ^p®Tt® Mt®®! ionic ®®®T® ®?{®tt® W®!® ®®1 :- 

Na*+OH*+H+-t-Cl-- Na*+C1--1-H,0 

’I'ft’. C®®1 ®t® an®® C®®® H'^ ion-'fl® ®%f OH*^ 

®^®1 H,0 ®®, ’rat® ion ®f® c®®® c®®®^ ®tl® I 

N * 

For the preparation of -|g-NasCO» solution see ans. of Q.2. 

8 







Problem:—VxS«ViXSi 

Vi vfi^v Si =acid solutioii-v£i?( volume strength, 
w N 

V solution 'il?l volume strength 

V = 20 C.C.. S = A=01, Vi - 25 C.C. 


20x01«25xSi 


Si = 


20x01 

25 


»0-08 


Q. 4. Define : Equivalent weight of an acid, a base and a 
compound. What is basicity of an acid and acidity of a 
base ? How these are related to equivalent weight of an acid 
and a base respectively f 

If 25 c.c. of NHgSOj solution can neutralise 225 c.c. of 
NaOH solution, find the strength in gm litre of NaOH solution, 

Ans. Eq. wt of an acid s add-v!)^ 

add-v£i^ 

^ HaSo^-vii^ '5rr«ff^ 98 ^ 

I HaS04-4f 49 

I 'S’ acid'il^ 

^-49 I 

Eq. wt of a base (): C^t^i base-vii^ 

acidv^l^ « 

W9i ntca, -S baseaa ^ 

^*< 11 : 

CaO + 2IIC1 - CaCla + H.O 

2 X 36*5 HCl, 56 W CaOiia affiffltOi I 

^i\^ 36*5 '8^5i HCl. 28 CaO vfla ftfawl *ltca I. 
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HCl-4^ - 36’5, ^*rrnr CaO-vfl^ 

-• 28. 

Eq. wt of a compound (^ )< 

^91jtw ^ C^t51 (active) 

c^it^r ^ ^ i 

NaaC^s-^^ 106 ^ Na 

( I NaaCOg-iill .53 vn^ ^Jt^ Na 

■ I NaaCOs'ii^ ^n - 53 

Basicity of an acid ( ^ 

Basicity I 1 '*R^tr^ »i*s^rrt 

tfjRs'JttPrs <Trc^, j:»!^ Basicity fairtn^ I 

^t,HaS 04 ^m\% 

Tt^C% I ’sr^^in Basicity =2 

. Relation Eq. wt of an acid 

__ Mol wt of the aci d_ Mol wt of the acid 

No. of equivalent of replaceable Ha Basicity 

( V No. of equivalent of Ha = No. of replaceable Hi atom 

- Basicity) 

Eq. wt of HaS 04 =»-V =49 
.cidity of a base 

Acidity 1 »lN<fJtl •ffW VI I 

C^fst mono-basic ( 4 ^^ 

•(TCir. ^ Acidity I 

W: Ca(OH)a +2HC1=CaCla +2HaO 

^ ^^mono-basic HCl-vfl^ *rf^^ Ca(OH); 

^Tf>«^^^[Ca(OH)a] Acidity«2 

Bq wt of a base = 




Prdblem i V x S=Vi x Si 

24xi=225xS, .'. 81 = O’lll 

Stteogth in gm. litre^Si x gm equivalent of NaOH 

-0'lllx40-4‘44 
(vEq wtofNaOH-40) 


11. Atomic Structure 


Q. 1. Write an essay on the Atomic structure and explain 
with example the terms atomic number, atomic weight and 
isotope. 

Ans. Atomic Structure ()s 

Proton, 

Neutron, Electron vff® ^TTCgi >a^ 

^ riCIT Proton-'ac^ positive charge >a4N electron->ar5 

ncgativecharge I Neutron-^rs C7ttl charge 1 

-rf »tfvr ^ 41 

Rutherford >ii4t Bobrnoti ct 414*11 4(4t4 - 

4ITOTT 444111? 44n|t»r <a’fl5 Vff% T4 4l4«5t4 CW 
44411? 4114 44« 'S^R -Si C4tat I fqSfiFfR (nucleus) 
41 H44llf «f 441 ?4 I -4^ 44411. C4C5 44411? 44« Proton -e 
Neutron -a4'q 4[.<ft'f5 4 ^ *44114 4441 Proton-at^ Positive 
charge vtitl 4^41 444llf4ajl6 charge IJ? I 4ITOJ1 Proton-4C5 
«ai -ail Positive charge 4tC4 4^ CWI Proton.-ai 4t4J1 4141 ' 
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WW.-CTCaw positive electric diaTge-4t( «i|«^ 

^ ^ I positive charge-><? •e^’nt *tfM- 

flftl (Atomic number) ^ i •twW^CTORt Stftftw 

Si^wnr ’rtn Electron I ^tvwtPni ’Rfll 'cwfil® 

Proton-uiti >p.«tTht >prt;t ^ i c*i^ vra »raat ctIh 

OT«fi ^ 5ii I c«t«twin »t!i"»inra ’iw ^PWiJi 
vnr? I* ’HKtti feiS I 
■ Electron 'Spni ^ Jfl I ^?tTl C^tara 51[ftCT 

tftcTtvR c?tl» nrs® (Shell) i ’iron 

Ttf^?r tpw5il«ft «l»lliiPi^ ft*iw 

aFftai •ttiT I 

Isotope :-^ ftfe« 'evfutu "e^aprtoil 

^ irt ftPil wtijifiit’f ‘<e=f 

(Isotope) ^ I CTt^ «nprMJ»’itrw *wtp(a 

tot Isotope-^9 ’ 

neucleus-vH^ proton-^flll ^ l Neutron-vfl^ 

5It»I-^fel W T^\ Neon gas-'iif 

^ *nrsrti^c^ '^1T^ i 

b*ft c<2rt%«i+^* 4* ^ 

>*R + * 

Atomic Number— Q. 1 ans of short note i 
Atomic weight ( •ItaWftrT )—"pr ftatCT, CTtt 4^16 

d)»i ’WU't'a ♦tiPtu 'Owft •RiTO, wtJ) 

^trt^ ^ *l?tMll ntsitwf^ I Bromine.4a ’tfl’ttt. 

?1^t5lltR »t?Prt1, Wtw b-. «*! wtfl I ^1*' Bromino»4tt 
•ItWttfA^ «5W = I 

nueteu»-4tw s^ fW. cw«^® W Neutron 4^ 

■¥roton-4« W^ina •IttPtMftT W TO I 4KTO 
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Proton Neutron-viiir 'S^st C^fmvs 

Proton Neutron-^? 

«W*n I Bromine '8«ft Proton v£i^*>. sefif 

Neutron ^firn 'se + ee -ir« i 

Q. 2. Write short notes on : Electro-valency, Co-valency, 
Electron, Proton, and Neutron. 

Ans: 

Electron ~<i|^6 ^91 'sif^ »rr*lt9 

<^fi[5T9Rl Till Cathode 

I ^ ^ Negative charge 

^ n^ii& I v£i^ electron ^ i 

elcctron-i£i? 'e^^^^yvVsr’ST’f 

i )7 negative charge I electron C^ C^T=1 
«[fapThr ^ nt'em ?[f®TTi 
9rrMt?(«i §<rf?R i c^carn 

electron »T^iri I 

Proton C^, 

’I’TO positive charge ^ i 

Proton ^911 I Proton-vil^'saR «tt^ >sifOT[ 

Positive charge I Proton 

tlft *nRtl-CTOl I 

Neutronft wt^t Chadwick CT^lft^rfaisi, 

Rwr® n«rrc«^?i «rvt?r Rtcii i 

j\^ ft^^ ^finrl 

Ne&tron^m^l Neutron-^^ >8151 WSR 

9Rt5si Proton-'iiir * Neutron I 

^t^^tceR fii «f¥TClR CTOf neutron ^^rtsf 



Atomic Structure 


tt 

Electro valency ( 

C*l^ 'Sf (shell) vn^ ^ '^Kt^ 

(?1^ T8C^ ^ I '5[<t*^ ^ 

7fZ^ 4^«l ■^t?r I valency, ^ c^ 

Tn^ 4l^«i 55(1 wm ^fiic^ ♦ftc^ I 

^C9f^JC51^ ^tWR 

’it^tnj c^i^rsi (?T^ ^30 

Electro-valency 1 

. Sodium v£i?i^ chlorine ^ ^^?rl NaCl I 'i|^'s^C3t Sodium 
electron ^U chlorine l 

Sodium-v2)^ *4^ chlorine-^^T valency =» 1 



, Electro-valent C^Rl^ ftoitfir® ion-v4 

Co-valency (’RC’sit^u^l): c^cai W 

tffc^rF *4^ 

^Pnrl '4^6 

WIC^T Tr»rRf5l^ 

»Rt5i ^Ncn ’fin I 

5 ^® ^r® *rt« 511 •, ^’*1® 

fi?[j^-^rWir c^R ^ 5|1 1 * '4^fS *r4^i ^ 1 : 4^8 



t* «tnftTO[ vrrtst * 

valency ’R’tjl i ><^*1 valency-CT ’mtwart 

^1 CTOt- 




e o 

Cl 

• 0 

X 

" .0 ^ 

1 0 0 

•X 

« • 

X C X + 2 

• Cl ; 

1 = : Cl ? 

c 

O pi O 

X 


1 2 • 

x» 

• 9 0 



o o 

Cl 

0 0 


Co-valent *nrt^«fst ionised ^ 5(11 


12. Hydrogen 


Q. L How is hydrogen prepared in die laboratory J 
What is nascent hydrogen f How would you prove that it is 
very active f Why is dil HgSO^ and not cone. HiSO« is used 
for the prq>aration of hydrogen by 2Snc f 
Ans. Laboratory preparation (): 

Zinc la’tt srf H,S 04 -'fli( ftlawrt 

iwn %iy|( granulated zinc) »lWl^ 

c^lwr* 'ii^^ «a^|8 thistle funnel ««T' ^ 

(nr«n i w ^fiirs i?tw « ^ -aV n i(*r«fiRi ’itrfW 

W Ttljtrt?! I '5t)?l !11 

'Of® .ftatw ’tfs'HB ^TRi»iwsti 'ttfrrni 

^^-5it»ra m 4ifw)f 4^11 ^ iMi 

I 'a’l!l ■Si thistle funnel »It^I *ni HaSO« « Ft%l 



Hydrogen 

'Or'Qfi I uw ^»r 

m\ 5^5^ thistle funnel ftnl 

TTf^ I ftfofir 

ftl^l ^^1 ^t^tcar^ «tTt»I I 

Zn+HaSO*=ZnSO*+H, 

•(t*iif^i^ti^j ^fii^l firc^ I Tr®t^ Tfft^ 
fwl ^f»rai ’nT^i:3fT%?f 

u , 



51 T 

Ttm ^ I ^i^cstt«R ’trt»r, «m-’«nrw «pt ^wfiro ^fiin 
«itni »ri^ «ttl%w I 'itaft '8f% ?^c»i aFtcsa ctttfea sf^Pia 
atai ^ aw arfiiai >nii^ *i«ai ^ i 
’ita'ftsrsi :— 

(5) ^-caiwni TtBJ^wa atiiatit ^ai ^a^la, 

!B5i. ifttisfuR iW’i iSf ftai atfta *itta*( 

(a) itTT»r aWjf^ ^ftlCTfCJOt >if^ 

ftBl‘1 bsTtff iFta, CT^ara, «iac^ fiFj>wi ^ inw, cw^lla 
«K»nr ^(sa ftai atfija ^cas cir«n i 



$ 






V 

’rtli «tm ^ ?? ^r?i if%c^ ct 

’(Wf ^*rf-cT(^«i »p^ sitf^ 3?^ Pwtf I 

'^•Kas^t Hvdroeen («rt?irta rt^ratrw ) ; 


c^rrt w( ’rt<mi«t«ltit Tt^tcsicsnt ?iT»rt?f5i? 

fefi »P*Ul :fll f%l .if »tffc<il CTt:? <!®tni 

»i7f! ^51 ^ 4^ siman® ^t^:src«R »i?tfli 

*firrtf5a ’if?'® ftfapn 'Tt? i 4^ al^t? ’it®t«rt^ 

Nascent ?t^t5tt8i;i I Nascent ?1^C5tT®f:i »rt<(l5‘l 

»tl^Tl:—(i) 4?f8 »(fetf5r!rr’i ifsaitsflcsitfes ■^a 

91^91 %?t9 fs^9 fwl ?lr3 ^rf>i 4®f5 

Tt6 5(n fwt Btstifl ?|911 mi »!t?’ITt«rtWlfe3 ?t.4? 

CTTSI ’tft?35a[ i^lSa jtI-, ^<r«. ?t^c®traW5 »if^ •t^tf’ltltsi 

?^»i 5(11 

4t(S c6*-IB®c? .Sf »i^ '•rm *!^ Srtc^ 4^| 

ft® 4?t »it9ift^® cifOTi ?^9f I 4®t. ftm 

ftftnrt® ’rewards S^’ia ^ •(Ta’tJtflta^ 

®ft5l ?#:t ®fifTl fw I 


2KMnO*+ 3 H,S 04 +lOH=K,SOi,+2MnSO*+8H,0 » 

(») c®ft® ortatt® *1^ .Wt •iffafi ?N I 

FeCl, + H= FeCli + HCl 

4^•f?t'ft«ft?^r5«I’ltft®??(?( Nascent ’lNta‘1 

?1^ft«R atCWFI Jlfttt I 

Nascent Jlftp^^t? 1? ’IWfUR® *lt«tl1 

®ni 4111 C®? C®? tit»R Nascent ^a^lf ?t^t5tiaR ’fiPTW, 

aWTW irlCT 4?t attf® •tC^tlfltsft® ftfaSTl ®« I 

arW? 31?® ^*tft®Pl « »tft' ?1 ®t*Mft» ft#® 

®fttSttaRl® ’ll®? ®ni I 



Hydrogen 




Action of. HaSO^ on Zinc ;— 

5frs ^TPrc^ c^tsr 

f^fap^l sd I f&t5T ^1 fii’? 

^9 'flTx ftaftfirs Sba ^jtc^ 

1 

^ Zn+ 2 HaS 04 (hot)-ZnS 04 + 2 HaO+SOa 
Rs^ Zn-il1l 

RfiRl I 

Zn+HaSO*(cold)=ZDS 04 +H* 

Vfl^ ^9 ^C^t^aR <21^ 

V?n I 

Q. *2. Describe at least three different chemical reactions 
to produce hydrogen. How can you obtain a steady supply 
of pure hydrogen ? 

Am. Hydrogen preparation 

(>) ’•fitft® : fst^f >4i5?*v. ^tf»i« 

I ^ >ri^ ^ 

^nr l Na, Fe «i^f% 

««^»t HCl ^ra5^t5tt«R<01>lfe«.’ra’R^ I 
Zn + H,SO.=ZnSO* + H, 

Fe + 2HC1 ■= FeCl, + H, 

(») ’?t? f«w, 'WFif’tfjfrt’i «tti5 

i*.*!! ’TO! I 

Zn + 2NaOH - Zn(ONa), + H, 

2A1 + 2KOH + H,0 = 2KA10, + 3H, . 

(») Svsts Tl^’TWt^ VI 

ttefl ^ I cn^si, Na, Ca, «l^t% 

>rt^ I 





2Na + 2H,0 = 2NaOH + H, 

Ca + 2H,0 =» Ca(OH), + H, 

Stead;^ supply of pure hydrogen:— 

»t?N! ftnftw:?t ftj fti?5 ^^irfT'wn 
I ft tpw ft^nni ft’ ’Tt*rn *i% ^Pi» 

i f 5tf»ra1 ««T1 ^ I ft^l 5W ’Ttftfl ■K'lCT 

.._A ft’ ’rt*wft rtjf 

C0 ^ ’<!’ ^t*re^ 4tm ▼fim ftw« 

^ ^PiOT Tfrrtftv ftl^nin tp?- 

c5tcw5f iiit^ ft^n «rtftwi • 

Zn + H,SO.=ZnSOt + H, 

Ws w ft^ ft^'e ^rrftps? ’ftftw 

C^^l^tCTR ♦ttefl iTrt ^ ft«^ 5W1 
PHi, AsH„ H.S, COi apfft ^»IJRI 
^ ’W’t 1^5I vRro«ft 

«W ^t^C®.1WS( Ifrt^ c»re 
;rt^i>, ft»i®tn »it*icfi> « *ftTf*win ?st^- 
5*1^ ar^ vii^ >rtc»tw’Tf?’iTnftftfiiT «frtPir5* ftfl 5t*wi 

ch^ ^fiai *1^ ^ I ^ >1^*1 sal »im atatsa 

<Gas washer) awi atftfl ■if ata^«f»i ft*I-w wai 

4a's st^tcflRw ftrtcaa acai aftstfSps wai aa i ^cw 
a*i3ai <trra«ft catfa® a^ aiai (w) c*w at^tSt saa 
H,s wca I (a) ftapsta saa AsH, w 

PH,, (»t) aijtfaata SO„ CO,’ ?a 

area >aa*N ’rtsftftfaar w r t fa s amta aW caiaa ata i 

<acai[, fta^-acaa ftaa^lfe aai afirai faiw ft’ aftafts al^cst- 
<aR »iita atfe a^cw ai atfirai ^wtftwa ftna ata ftc^ area, 



Oxygen 


^15 HtPoii ‘»i’ ^rrt *i1^ 4^ ftfant 

l^tsr fvii ifitJ! 

=?t%i ?? ’iw "icf w?’i 

‘<t’ «Trc>l fifW3 •t?^t5I ftfawl ^I^PB.ttnf^ 

iirtCTS ’?& I ’tiH c»ti«t^ 5if®r« 

»trtn ■sw^ *fhe?i Trt 1 


• 13. Oxygen 


Q. 1. How would you prepare oxygen in the laboratory T 
Explain the function of manganese dioxide in the prepration of 
oxygen. State two important properties and uses of oxygen. 

Ans. Laboratory preparation: 

* 5tfil WtH KCIO, >aT^ 'fltF W MnOj-'fl? 

' 'flwft *lv CTtfel c6S-l6®wt( am <ii^ 

ftatfl 'sfl?! w-e?! I c&l-f6SM9 ><^15 

’it5iwr '*rtf5til W'etil i *it^i 

(fra) >a^|S cntTf? sitifPi ^ ?t?fra ^<nt 

^ •ttw I efl« iHlJf 

tRSRi ^5 ^t«i1 1^>R ?h-’rr?lTO cifl-ftfetfira 

W ftc»i •ifetftsT’t aFlni& (KClO,) KCl 4^ 

w^Pirw^ S«.*m I 


2KC10i (24(y’C)«2KCl+30, 







^lri( ?k?i 'Sr larrc^ 

w 

^ ^tOT irf^ft ft|| 
^fn^ 

^911 

9fTt’i 9Tm^tr?ife?ti^ 4i«« 
^^1 ^^91 I 

:—MnOa l carbon 

Function of manganese dioxide (MnOa): 

cf^ ^ KCiOs ^ ^fi[C9f>e ?trf^ nt's^i 

I ftp^i >f"^< eao^c «ii:Kt^^ 

I 357X-VI) KClOi ^ KCIC 

KCK^ I 

4KC10s- 3KC104+KC1 
630*C KClOi I 

KCIO* -KCl+20a 

n&tPlTf? aFtrSH:&? 9lf^ MnOa f^t^H %9J 'i^spF 

^T[ ^ f?r?w ^^t'S 

I MnOa-^fl? ^ 

^ I vflWsi MnOa ?!^nr I ^irt? 

CTtsi 5t»l ^ 3?1 CT?9I 5(ta? KC10» 

ftt?fr«r5^?i 

Important properties: 

(i) ft?a W< Sir? fti ^*rni? ww-fiMti 

^?1n'9j ?Fr? I 





Hydrogen ^ 

•i?W! nt<iw «rai^ f»wi ? ftfi 

Prst^sl CT®?! I 'ttcsit^ f*t^ ai stt^sie ^rai'st’t 

9tt®J Itftt’ii ’i; 5 « ’etSc’f ''(ftc^fPRt «rtnr 

«ir^ ’(tin ^>1 f*f«it>i^ «itf%c^ I 

c+o,=co, 

(O '«f%eR c’rtwt^P? 5(5 «(t^< -o oitf*t¥ *nrtpfti 

»ttM I '«K5W «t*r « 

HtCTtT ^’W ^ I 

llN: Na »i'«ii i Brtcsji* 

Pt^tJir^ (Na) ifsiT^ §151 >11^® mlra 

«m ’RTt^ ^ I CT«ri ^ic5t Hrt*it?i »if^Na «if*trer? 1 

- 4Na+0,=2Na,0, 2Na+0,=Na,0, 

Uses:—(>) »lf|« «e’R ssW^ Oxy- 

hydrogen flame-<ii? ^Tl i(t^»lt^ 4|^ «ra ’ifflieiCTf 

4I5?1I 

(») «ir»raif(cB '5^fttiRi, ^efWcBiii Bt*im 
IfITtrtS »l^lT5ni «f9 iR I 

Q. 2. How would you prepare a specimen of Oxygen 
Gas from Potassium Chlorate 7 What experiments would you 
perform to demonstrate its principal properties 7 How would 
you show [ij MnO^ remains unchanged in the preparation of 
oxygen in the laboratory [ii] Potassium Chloride is obtained 
as a bye*product ? 

Ant. Q. 1 ans 

[i] KClOs-'fltt ftniRR siItR 

«(9 c6i-ji>®4fS iT«1 ^*r 1 c&S-feSt’Ri fe^a? ’PW J9|S^ 
•wCwCTa’iTfttaj >*915 VKRfa^ ▼al ^1 ^191# 

sRH^ftai %?ta 9*1 i^c*! 969 ♦nrtpfa 3a^ta 91*1 
'eat. MnOi 9c»i tR sfi af*ial ^atcaa 9*tta •tfw 
afa»i I 'ft^feta 9faai MnO, 9i*inti an 1 w 9tait 



'••8 ' tfWtror fwi 

W MnOa ^ ^T'eTl 

'ilTN C^U JTt^ I 

[ii] MnOa situ c^ ar^^l m«Tl c^f^r 

^ftTl *fh59i KCi-vii?r ift?rl 

c3Ftc^cT>?j f^tifrsnr ^c«i i 

Q. 3, What is Catalyst ? Describe one laboj^tory 
process in which catalyst is used for the preparation of a 
substance. 

Ans. Catalyst:—Q. 3. definition, explanation and short 
note Gf^ I 

Laboratory process : Q. 1. ans. Gf^ I 


14. Water 


Q. 1. What is meant by Hard and Soft water 7 What 
causes hardness of water f Describe some easy methods for 
removing hardness of water. What are the disadvantages 
of hard water f 

Am. Hard water («Rtvt»I): CT»l^vw >1^ >rtTnaf 
%«,•[« »ltn( 511, «f»i ^t*r i 

Soft water (IR »»i): ct >1^ wi Wf% ’IfTtWH WJTl 

vf»l ^*11*11 

tasnes of hardness (<RTttt Tt?*!) : -a ’Ht’RJtPnrtrr 

'iftvr »PW>i^ atfl^ •rtfifc*! vpi «ni^ atttt ^ i 

’iMtH'l?:' bi-carbonate, chloride a sulphate i ^tvi 

»W«ft ’Wt«l CTSfl P 5111 



Water 


Stearic, Palmitic acid Potassium ^ Sodium 

ftftTi ^9 

^ I Calcium Magnesium 
nRfCsill f^1 ^ I ^ «rr^ (?R1 ^ I 

2Na-Stearate+CaCl 2 =2NaCl+Ca-Stearate. 

Ca-Sts^u^te ^^r®1 =lt^ I 

Removal of Hardness : 

Ttfi ^ I 

’^tft s—Calcium Tl Magnesium 

bi-(»rbonate ’TfC'T I v£i^ Calcium 

^1 Magnesium Carborateij nfir®r5 

f ^1 vilTx I 

CaCHCOOa = CaCOs+H 2 O+CO 2 
Mg(HCO s) a ” MgCO 8+H a O+CO 2 

^1 ^ 
I Calcium or Magnesium bi-carbonate-^^ 

^91 ’SfST f^^1 

^9f 3^?| I 

Ca(HC08)a+Ca(OH)a = 2CaC08 +2HaO 
Mg(HC08)a+2Ca(OH)a «Mg(OH)a +2CaC08+2HaO 

cw'e^l WH, ]pi c^ 

^^-^C9r Chloride and sulphate 
of Calcium or Magnesium ^(tC7 I Sodium Carbonate 

Calcium or Magnesium Carbonate 
^ ^ I vfi^*f T[Tit 

Mg or CaCla+NaaCOa^Mgor CaC08+2NaCl 
Mg oftCaS04+Na2C08=Mg or CaCOg+Na.SO* 

U’ftW—t 







Disadvantages ( ): 

[^] CTO? ^ 

nfi(^ »rrTrw^ ^ \ 

[^] ^91 nt5? ^tcw TO ^w?t I 

M Boilcr-4 ^ftc^r 

^ (boiler scale) BoD«r 

m I ''RTTsr Boiler steam am 

^^911 c<it^t^?i ^ I 

Q. 4. How will you determine the volumetric or 
gravimetric composition of steam? From the volumetric 
composition deduce the formula for water-molecule. 

How and under what condition does water react with 
(a) iron (b) carbon (c) CaC 2 ? Name the products formed and 
give equations. 

Am, U-'srtff% 

513 < Eudiometer ) >4|$ 5? i 55 45t. 

OT«5t3 59 ^(S ?rtfe- 
51C53 ^5 5W5 «rW I 5C*RI 5t3l8 
5*Nntf3v5 I 555 5t55 ^155 ’fen- 
4516 55 51tl I «tl|I5 

5516 nt5l5 '5f% 5fil?1 5^ %5t5 5‘v5rf^ 
5t9C^ 5lf 55 6l 5ltt5rt55 5 5f%C5C55 
^58(5 5551 55 I f5«Jl‘t5 fe»l1irt5«f55 
535r5 ^ : J 5t51 55 I 5*5tf^ 515165 
5tft*in5 f9155 5t5 515 '«l5f6 'sft’Wf^ 
C5t6l 55 5151 55 I 'fit 5C55 f«95 fi!5l 
amyl alcohol 5l*f 5«Plf»n5 55l 551 
5ttn5 S^1 4115 I'Si’C I ^15 5C5 
5s511%9 5155 ^^55 5l^tSlW1 « 




Water 




I wstatte ^t*i .jf ^nnt 

»fRiir-^ ’pitJi ^firai »nt^ fteit'Rt 
^IW ^1 >inf^ Sftfs^ ^ 4^fs T8f 

^c«rf^<«-^|ipr ®«.»m viiVv '« ftPra 

^»l I i's^'C ^ <ttTrt 

^Wgl 'Itf^t’t I U-Sfcsra ^ ^ •ItSif JPTSCT 

c^. PkiRi « 

ftetm 4 ^’fi ^ai6 ii^ 

«i8rt^tc?f ’Tfii'Ts 4 Vn ^<(51 cir«ti CT, ^ ?t^^iwp(- 

I 

^4^* ^51 «rf5ii c^t^i 

^jir«t»lti^s awn «lt?T»f 

» '»tl ^t5tC«R+> '^^1, ^ 

.*. i '^0. Tt^t5t!:a!^+-i ^ 

i ^ »ra5rM, 45P. j »Rnrt9, 

'«(TC5 I ^T*' ’StP'tS ( ) ^1, HaO. 

Reactions:— 

(a) (!>■••'’€) fe»Rlfpi ^ S? 4W^ 

»ii9 5tc»t c«tti^?i >if^ lie’ll ftfapTR CTc?rtt»n-c^^ 
'a’R ^’W I 

3 Fe+4H,0=Fe»04+4H,' 

(b) ^WW4 §*Rt ftfl ^ «I4t^ ’llil^ CO <a4*> H* 

^irpl ®«,*n« ^ I 4 ^ ^Itl>ni ftaf'tt? water gas ’ll*! i 

C + H,0=C0+Ha 

(c) Calcium Carbide « «|t»« 4Fltt|ft^ 
Ca(OH), >44t acetylene gas* (CaH.) %«,»W ^4 I 

CaC,+2HaO- Ca(OH)a+C,H, 



15. Hydrogen Peroxide 


Q, 1. How is Hydrogen Peroxide prepared commer¬ 

cially ? How can you check its decomposition ? Distinguish 
peroxide from other oxides with the help of a suitable reaction. 

Ans. s— 

BaOg ^?I1 I 

'Sizm BaOa I BaOg 

WC3T I 

^ 1 CO3 

%5T HaOa BaCOg I BaCO» 

BaOa ^tmi m?i- 









Hydrogen Peroxide 

t 

BaO,+CO.+H5iO=BaCO,+H.Oi' 

fw ^•i atiprs: 

’TO ^tf«rai 4^ aputlr^ '!*«—i.'’C- 

^51^5 ^ H,0,<i« 

tfTrt «»!»% ^ 'Ttt^ I '^®»R( ^4W *I1^!PRI %?TCT 

»»‘i% H,Og ^ ^ I •trs^ faRI b-t’c-D ^fiirs 

HjO, ’rerni irtcT i 

»rtf^ ?ttc5t5RR ^:»ril vacuum dessicator- 

43 f%3S3 <ft5 v(Jtpips8 S»t3 3tf^Sl ftl®! ?fC3 ?fC3 

W £*113*1 ^f83l *!3 43^ f^3i •rt3-^Wt^ 

»tfe3l3l3l 

To ‘check decomposition: i^feglCSR *IT3-v(^prl^ vi^ra 

^Tfi 43t '>tf% 33t3i^ 313133 «13^3 %3lf^ ^ 3(3 « ^P(- 
C3:3 313*15 33 I 

2HgOg=2HgO+Oi 

^f33*n, 13^31, ttlfS313g<4t'ff% HgO, f3t3lft5 3ftr5 3l3l3I 
3t3 I 135 H*-vrrtR 3l^tSlI33 3135?31^ Sll^ 3lf3I3 
313133 (negative catalyst) 313 3t3,3<1«> H‘ 3l^i5t£33 313- 
V[^tt5 311313 §5l3 3II33 ^ 313 I 4^ 39 35 ^ 31^3 
HgSO* 31 H,POi <ac3l3 3^1 3ltc^1i:33 313-^31^153 
"1^31^331 331 33 I 

Distinction :—C3 333 ^3prfe®, ®3l3 313133 *33313 vi^- 
13133 313313 3^1*5 13^ 33313, 3113, 513ll33C3 *11:5 

3l3-^3#5 331 3^ I 3*5'3lt3, C3l3 ^ipit^ 3^ 3l3 
33, ^rf1»IC'53 3131131 HjOi 31931 3l3,1333315 33,31^513 

4|f5 3l3-35?’rtt5 331 331 

BaO,-43 3l^ 33 3l3l3§l33 vfrtl3r®3l3&3l3 313 H.Oi 
^*18 33 I 

BaO,-HH,S04 = BaSO* fHgOi 



?pinR 

BaO->iRi "wiPito .ftfinti h,Oj 

•itwii^jni 

B&O+IIaS 04 =B&SO 4 +H jO 

T®5l*s BaOj >a^fB *ftli-^l^ 1 ^, ^ BaO ’It? ^’pitl'S sir? 1 
«a^’f NajO* >si?ft *IT?-'?^prf^ 1 

Q. 2. Describe the method of preparation of pure hydrogen 
peroxide. State its important properties. 

Ans. Q. 1. ans c?<t t 

Properties :— 

(i) f?«?i ?tltgtc«R I 

fipri ?ni 1 

NHj+HsOa=NHiOjH ('?Ttr?rfi?t? ?ttr5fr«f:i 
Ba(OH), +H 2 OS=BaOa +2H,0 
(%) ?t^fr^si ’ft?-'?sptt® ??t«^ 

f^tfars afsi« I 

2 Ha 02 “ 2 H .0 + 0 a 

(«) aft?*! Tltc^rraf? •It?-'?^?t^r5? WBr? «WR 1 

§?t? 4|W5 'D? ?^?1 S?tt ait?"!- 

f^ips a|t»i ai?*! ?ir?i HaO,-ai? msi H,S ittt? *ltil^ 
HjS artf?-® ?|?1 HaO airs S-^a *tf?‘ra ?? I 

H*0»+H,S=2H,0+S 
>at?i’f, 2KI+HaOa=2KOH + Ii 

( 8 ) C?tH CTr? WCHHaOa ftwl ?f?r'® ’ITt? I 

PbO„ AgaO 41^ HjOs-a? ?t?1 f^tfrs ?s I 

PbOg 4-H,0. = Pb0+H,0+0i 
Aga0+Hi0i=2Ag+Ha0+0, 
iil^ ftiWBPl^r’F ftait?*! ?r 5 | ? 1 ? ? 11 , 



16. Nitrogen 

I 


Q. 1. How Nj gas may be obtained from (a) air (b) 
ammonia (c) nitric acid ? Give an account of one method of 
manufacture of ammonia from the atmosphere. 

Ant. (a) Nj stjm 

’J*tV »i^ iitttSicsR I 

^wtcjrl ft&aia PaOs ^ i 

(Na+50a)+4P=2PaO.+Na 
>a^f5 a? caT«ii <Ttiia «tT^^ api *ilai §t3 >a^ca^t5i 
(basin ) ■iPfl aw aFa^Fata ®Prttal aiai ^ i 3p»watta ’stsa 
aattai ®?i «Pir® ^a« ’ffac«T caasita mi ca«ai aa i caa- 
wa^ atajt "si^PitaiPta a^ aaaata fafa's atta 'aa’s 
aaa»r*5<’aapre«a«iit'5tcaajs' ata ^aa ^»wata «tal aai 
a^aifaf^aiai caa«ftal6^i aftcsi Sara fS^ta 
ataai ata i '«S JUftltcaR fa«ai aa i 
• (b) Ammonia N, atta :— 'aitiaTfaai ana « at^ttaa 

f^rata afa ^aia-ftal-aft ^8 acaa fS^a «atf^ 

^a, ^ Sal ai^cStraa at'sai ata 1 atajt 'a^cataa 
atat, ^ aata afaa^ aa 'aat Sat ^Tttarfaatra 
afaal attcSn^a S«,aa aca 1 

ama (Na+Oa)+2Cu-CuO+Na 

3CuO+2NHs=3Cu+3HaO.+Na 
(c) Nitric acid atc^ Na ’Wa :-HNO, art aft aata- 
ftai-^< S^s ana fS^a ftat «iatfa^ aai aa, ^stai a^ CuO, 



atnfmj ?>rhist fwi 


H,0 N, I ^»IS »tJt>I KOH awm f«^?t 

4t^t^ ^ftn N, urm ’tti 

J+2HNO, =5Cu0+H,0+Ni 

annfacture of Ammonia:—ftWR Jrt^- 
t«R ><1^ 1 : 3 200 ■ 

Atmosphere 5t:»I srt’ftti? 

(catalyst) f^1 »(ft5t»Rl ??ll ^ I ISWI 

*• •'€ ?iMl 551 4^ 45V 5lr*( »rt?tt5i Rl^tjflrsR 

45V 5t^c5tw5 5^1 '^rtort^m Sv»fa ^51 

N, +3Hs =2NH, +24,000 Calories 
f5fe5t5 *15 «lC5l4 C5 strt5 51% 55 ^5tTO ammonia 
45V^5V1JSS a%SlCS!5 45V 5t^t5tC«i5 5115.1 4^ ftat'tT^' 5lC55 


NHa+Nt+He 



415115 51551 ^515^ ammonia-C5 ^*1 ^5515 »trt5- 








Nitrogen 

^91 ^jtn^ 5rl^c5tr«r5i 

z^^ ^ 9fjt»i ’irrf^^i m ^fir^rc^ ftarw?i 

ftfipn ^fCTTci ’ttJrrst 3^ v£i?i-x Mirren 

ammonia «(^ ^1I ( ffe? C?^ I ) 

Bosch Process-'iii:^ 

'ATn 5Ct^cStC^5l «IV5 ^Tl ^ ‘^Tx 

fenc?lt^ ammonia <s|«^ l 

Q. 2. Starting from air and water describe the preparation 
of NHs. How can Ammonium Sulphate be manufactured f 

Abb. Ammonia «1^ 

W’Tsf^ ’Pl.-'Si'it^lTO ^'irtaR’i ^ ^ ?tr$ 

^ ^ I csitft^'se err^ ^?srt?i §*tit ftn i%t9pn ^fiitsr 
’(K? '^f«cwH CO ifrm ^ >^l^^ Nj 
<i|Tt^ I ’tri’I ftatic? Producer gas i 

(N»+Oj)+2C = 2CO+Ni 

Producer gas 

5*r9 %l ^ ’TfefPrt ^facsi ^- 
C5tc«(^ 4T-. CO Wl WTI ^ I PiatW water gas ^sf .i 

HaO+C-Hj+CO 

Producer gas >aTv Water gas ^:n?l fsi^ ^ 

'5t5tt^ C*t5 •rtl« '8 5f^Pitt«iC55 ’5?[’tT® > : w 55 I 

sirpi f’tatC'nt ’Htctn It515*11^51 Fe,0, 51 Cr.O, 

5t*l5 f^5 flTl *1^ 5l^ttC55 5f5^5 CO »U1C»ra 5^ 

CO Ifjt5 55 I ftaMC5f Wl ^f55l Btt*t «(*I « 

'^tt5lf55t5 ft^aiPr ’F5t5& 95155 f%^5 9|^ 5t^ C0„ 

CO, H,0 ^fl5^ 55 >45t. 5nt^C55 « 51^191195 ifwt 

5ll51 ^55555 ’rt5tt5I <5^ stTt5 ftw 5fii51 ^ti:5tf55' 

dWf^I^ 5I55t5 551 55 I 

-’5tl5t%l 4t*tt^t5 «RI Q. 1. ans C55 I 



atnt^snt 


^1 

Manufacture of Ammonium Sulphate.: — ’Ittll 

CT nTtPrtRn *n«?i CTUrr^fif ^Pm 

'•titc’rff^TfJt »tt*re^ ^ I 

2NH,+H,S04 -(NH4),S04 
cifci ^rt»i%t5i ’rr*tc»fe enna 
t^tii fwi CO,« NH, nitn^Pt at<rtf|^ ^fifi ^rtPrtPwt^ 
jrt»rc^ ^31 ^ 1 * 

2NH,+CO,+H. 0 +CaS 04 - (NH 4 ),S 04 +C:aCO, 
tfW^S ’1'sra 'StOTl TTC*!! (NH4laS04 «ltCT I 

(NH 4 ),S 04 ^%l si'en 5^ I 

Q. 3. How would you obtain a jar of dry ammonia* Y 
Describe one experiment for each to demonstrate :t^(i) its 
solubility in water (ii) its inflamability (iii) its lightness (iv) its 
basic character. 

Ans. Laboratory preparation NH 4 Cl-^?r 

Ca(OH)2 CaO-'illl Pitots filW I 

C’ft^ flask-^ NH 4 CI '8 Ca(OH )2 



( 


m 





Nitrogen 


ir 

2NH4Cl+Ca(OH\ - 2NHs +CaCla +2HaO 

^1 jaask-^?r cif'efl ^ I 

«lt^ vil^Sl tower-vii? ^ I ‘S? tower-vn^r 

^ I ?C9T c^ NHj ^ 

tower-vii «ic^*r I jOTr 
NHs ’fJt’T w ^ ^ I 

^ 1 W NHg I 

. Experiments:— 

(i) Solubility— 0\t^ flask-il NHj, ^ ^ 



f^^ll I ^iT’ftsi 1 























tstort^w 


•HsriS 5['p »I1OT <ttf^^ «f»l > W-5OT9 Jltotl 

owl I flasklSof iT«1 ’ffiCT OI'TI CT «sf ^te^lS 
^r%i «pi flask-'«i 4(m 5111011 CTtTtutu i 

4^ *lf1^ awf^ « NHi »tJt»f WCT155 ^\5j% I 

(ii) Basic character:—’flow ^ 

»rt»l OfWI ft? S 5 I flask-<i« NH, ifTtlW if'"’!!? 

^ I ^51 <sWP05 ^ CT NH» sfJt^ 

(iii) Inflamatnlity—4^15 api^ JftsRt 
^fisa ^ %i 5^1 iffiral 
^8l w* ^ «iw^ wj 

4^18 ?w( i 

w NH, sfipt aortf^ w I 

5^*Rt5Plf6 4^ C5t& 4T- ^551 Oxygen 
gas 515^ I ^rst’Of a|»ist 51»ll8il ^5 
^^55 NH, stTfin sRIt^ 

srt^t^ I ^1 alirt'l ’I'W CT NH, 
stTPl inflamable I ’rfftH'I's; ^ 

sitsi !111 

(iv) Lightness :—Of«l1 ftTtIf NH, 
’fJt’I a|5J® 5sfi|5^tlf ’IW §?1 Tf^C^ ’IJI’I ^5 ^ 

W I NH, sfitCW 5?^ lightness alHt'l ’KKI 









17. Oxidation and Reduction 


Q. 1. Explain Oxidation and Reduction. Define and 
illustifite Oxidising and reducing agents. To what class doea 
HsOa belong f 

Ans. Oxidation (Wftl‘l-%ir1): Wttl‘1 ’(fsitw 

?? I ^’*(1: 

2Mg+Os=2MgO •, 4P+50>2P20« 

■sifeaftira fstfaputti ’fc»i ’tft’f 5l^c®,tcw^ 
9.^5^ ^r® ’Ttc? 4^1 c’Jt^ *l'(t€ 3^'5 
wts'l-ftnii ^cs\ I w^fifcsfws '«iilf»i® 

^rlc^ttuHr? ^Ihni*! anfii'f sfjT^ ^ i 4 cwii* 

^t^CWtCSFtflT I 

4HCl+0j=2H,0+2Clj 

»wfe I C4l?9| 

•CTCftlS® <?lK CT^ «raOT#5 C?^*! ’PfN'' 

'»t9 *Rtt< 9^ ^*I 4911 ^ I 

2Feaa+C!a=2Feas 

■a CTO ca^ft*! CTcsiiS® f4?p«.4tCi aPrai ftfawtt^ 

Wtal ISpTI 4911 I C^t4 •t4tl<4 CSRiriS® f^4Tft TnCW 
^ftC4^ Stta*! %41 4911 ^ I §*tC4tW WlW C*RP1 
OfM^ OFtfi*! ^441 C5K»t®® f4^c^ ^*1*1^5 ^41 

oftai^ I 



atnttsni fwi 


faFTRt ^ '•^^Pmnsw »B.r^»t 
'»mi CTPtfB® c^»ra ’PvW»t CTt»if8^ 

fnptw? ^•it^ ^ ’fult? flrt?‘i-fei ’OTI ^c»r^ 
n*t»rtc?. CTt^ »(Tf< ^VS ’RI%9J ®?T?[ «rfil‘l ^ I 
Reduction ( ftitW) ; afW'fit ’r^< 1 

’TM^its; »firf^ ^’^PresR ^^tr’r fwttt*!- 

^ ’iTs’Ftfirc^ *lfi('t« ^ 'a’Tv ^Win ^ ^ I 

2HgO+heat-2Hg+Oi 
?itc'5.tc*R^ >if^ ftf^ni ^csf "HPiT »nrt< 

»rtt? ’rfsffli CTR »rttc<fit >1^ ?i^'§,twpt?i 
^ ^ 1 CTO 

CuO+H* = Cu+HjO 
2C+H, = C,H5 

S'aa ^»rr?i ^Pctsic^ ^^cgtcwaRr 

^ «(tl5 »IT«TI >I1?I ’Tft^ 

^1^C5t5TO?l ’TvC^tClf, ^ 

I 

5m»t^ ^«f, »rfi(l6® CTO c^ •irt’f ’Wpf 

ftTO'i-fi'sl 'AT' cTtsi *nrtw''?[f5i^«,5rt^ 
^•tn '^’TT® p|ert5*l TO I 5pt1: 

HgCl,+Hg=Hg.Cls 

><iTO C!FT?It^«, »fW6® ft?l«>^C5it«r TO^rfi 

»RTO:»t« ^C»I fteitfil® TOf^feTO CSFtTt^ ^»fS 

’fftrtc^l ft1afst?[ TOfVSTO OFW^ TOf^fefw 
CSFRlttc®? *ff«(f8® ’ifi’TM ’Ffilfl firtlt^i 

I^TOI-faPfl I 



Oxidation and Reduction ' id 

CTtq ♦!?(«( 

CTt!( ’Wfw^ ’fWS® wtcsni 

’TvWt’t, ^otn crr^ *wc<? nf^® ^ 

ftwt?«l-fanl ^ I 

^’Tft®, CTT^ W'f' 4R*I 

^ I 

Oxidising agent (srtH® W): C^ >I®»I >rfJrtTO 

WRfTrtl ’I"»trft® P ®t5TCir!t 5it>i I W : CSI® 

'Tisi ®Tfir5 ^firei c«i® ’iT’w& 

»rt«5i ^ I 4 ^c's.tcw® ^ I 

PbS +4HiO, = PbSO* +4H,0 
4^c»t. ^nsrpi «fTa®-arai oftfac'fa atai wift® 

®finii ^rtf^ OFfai^i ’iteai ata i 

SnCls+CU-Sna; 

®ta®-3ai 4?*! ^fiial irtt® i 

Reducing agent (fa®ta®-®ai) : ca a?® WP^a ’TWiaT 
caw a®a fasftaa-art aa ^tatfa^fca fawfaa ^aj aw i 
aai; cafaa c#tal^a ^jtata OFtatt® atai fa«rffa® afaw.caata 
carat^® •rf«at ata i 4 ^ ^naia catat^® >4®® f^a-^j i 

2FeCl,+SnClj =2FeCl. +SnCl 4 

attc^fcaa uia® fa®taa-®aj i ^ai a*tta ^®i^®ta 
afaw aaia at^ ®«.’ia aa i 

Cu0+H,=Cu+H,0 

f5wtaa-!?ai aaai ^waj^ caa i 

Hydrogen peroxide (H,0,): -aa® ataa-^aj I ^ 
aat® a^ftcaa ^^aa atai sta® ata a® »wt«fr» atfi^K am i 

aai! 2H,0*-2H,0+0* 

2H.S+ 0.=2H.0+*S 
2H,S+2H,0, -4H,0+S 





\y 

W 'H’Ts «f»t §’.»(« I '«V»t, ^t^TWR *flit'(^>rt^ 

S«.’W ^ *it»if^^oii5« ^c5ti«Rt^ 

I 

CTtK CTtH (?K«( »rm-^>lt^ fi^RW-3t=1« SR! 

^ ^1:- c«re '5t^-'»!^»tl^, ftsret? 4r|f% 

tnf-'>i^»itti!5?[ >iT?tw f? I * 

Pb0a+H,0,=Pb0+H20+0i 
Ag,0+H,0.=2Ag+Ha0+0s 

f%l, 4^ W^5t»I^CT »r^c»f f^WR*! ’RTI SIR :i1 I 

ftarR^St I §»l«t^ 

c^^is vR wtfi'® 

^ Jttl; SIS* ftsitfilss flitsi »lf?'T® ^tCW I 

Q. 2. What is meant by Oxidation and Reduction i 
“Oxidation never takes place without reduction”—explain. 
lUnstrate the oxidising or reducing action of H^O,, H^S, 
KMnOi, CO and HNO,. 

Ans. Oxidation Reduction—<4t| Q. 1 Oist i 
Oxidation never takes place without reduction :— 

’ifits'fs; ofsri w WR 

sFtn ?ni,«rR^ fsiRtf?^ srmi Israftfsm ^ 

^ m I 

PbS+4H,0,=PbS04 +4H»0 
ftfetlR H.O, tfltRF-JTO PbS-(R 
PbS04-4 nfliss 4^ fear ftartfiiss ^ aiisj »ifs't^ 

- RRR. (Rtsi ♦Rtf ftwtiJT RWR »It^Kni ftaitfw ^^*1 

ft«mw5t f^«l Rlfiss 154, : 



Oxidation and Reduction 


lr> 


2FcCI s+SnCla=2FeCl.+SnC^ 

SnCl, I FcClir^ 

I 

^5*1 I 

v«i^ ^ftnii cjfPrc^r v£)^ c^T^i 

nmi ^ 5(11 

CuO+Ha = Cu+HaO 
2FeCl8 +2H=2FeCIa + 2HC1 

fen ^®t-fiF^i 5ii m I 

(i) ; Q. 2 Ans CT^T I 

(ii) ( HaS ): 

I •ii^ 9irF!f5c^ ^C9itr3f5?. 

<2(^^ fs^?l 

^rf^ I s 

HaS + Cla = 2HCl+S 

2FcCl8+HiS “ 2FeCI a+2HC1+S 

(iii) (KMnO* ): ^im 

2KMn0A+4HaS0* + 5HaS=2KHS04+2MnS04 

+8HaO+5S 

vfiTjcsi ^ 

■^^ITTS I 







2KMnO*+3H,SO*+5HN0,=K,SO« 

+2MnS04+5HN0, +3H,0 
HNOj HNOg I 

(iv) (CO)! 'Bt^-^srat^P5 

’ttw ’t^TII, TrtJJ-’TCJTPpitl'B 

^ I ftf«s «it^^ <ft^-f^ipi*ipi 

S|5t 5l^C5tt«:i S'.’TtilW, '«^'T 

ft^*l-tipi1 «<lt :— 

PbO+CO-Pb+CO, 

H.O+CO-H,+CO, 

'flV*r Pbo 'STv. H,0 ^ ai«ltaK^ Pt •AT' Hj 

9^Tttf I 

(v) !rt^>l (HNO,): 'A^ «lItPK®? « 

fiwtSI 'sjU? I 

flTRl'I’Pl^:- 

2HNO. +SnCl,+2HCl-2NO+SnCl4H-2H.O 

SnClj Jf^?1 SnCl 4 “ATv HNO, 

^'NO 'AT' HsO I 

'A^% 2HNO,+2KI-2NO+2KOH+Ii 

HN0,+H,0, -HN0,+H,0 

>A^C9I H,0, H,0 W HNO, ^ 

HNO, I 

>A^n, HN0,+Cl,+H,0-HN0,+2Ha 



17. Nitric Acid 


Q. 1. Describe the preparation of nitric add in the 
laboratory. What are nitrates ? How are they prepared 7 
Describe the effect of heat on KNOs, NHtNOs and Pb (NOt)i. 
Whafcis Aqua Segia 7 

Ans. Laboratory preparation ^ 

«irti5re<sww w?n i 

KNOs+H,S04=KHS04+HNOi 
'S^fB ▼iTSti relort-'a ’R’tflut't 'WIPR H,S 04 
KNO» I RetorMtl sitti ^<Rt >st1^ *rtai 

srfitw <«ir^ I *1131®?! BtfitPfcw er»i 4Rtc^ ^I 



fb4 

Retort-lBof 4|H 200*C »rtw »r?r>[ ^91 ^ 

HNOs 9llt»l 'TWC? I 

HNO, 4W« ^ I 













^'6^f|srrr*i3ffbf^mc’vI c»T|TO«^.^rfPim 
^ I t?: ’itf^ ^fii^1 

wrf^TB nt'eil I 

Nitrates : Tl 

^tc=<f •srf^Pt's 

Nitrate \ * 

^ws tfr-ir^t :— 

(i) KOH ^1 NaOH c2|^f^<f HNOs-v^q^ 

^5^*1 ^?I1 sitlcSfe nt'QTl 

TT^ I KOH+HNOb-KNOs+HsO 

(^) Cu, Pb HNOg-'fl^ Pll^tl 

Pb+4HNO, (Cone, and /io/)-Pb(N08)3+2N0a+2Ha0 
(>a) Mg HNO* «2ff%^tf^,^fif^1 

2HN08 +Mg=MgvN03)a +H3 
Effect of heat:— 

(i) KNOt—^^n mm ^tv 

Potassium nitrite 4^' Oxygen I 

heat 

2KN08—^2KNOa+Oa 

(i) PbCNOjja—Lead monoxide, nitrogen per¬ 
oxide nitrogen dioxide oxygen ^tlt^f ^ l 
2Pb(N08)2—►2PbO+2N20i+O3 
('5) NH4NO9 —^ ^fc^i 

Nitrous oxide water I 

NH4NO. = NaO+2HaO 

. Aqua Regia:—^It? HNO» nt? HCI i : vs 
ftTfegi C^ Aqua Regia ^ I 



Nitric Acid 


\rt 

Gold, Platinum HNO* Hcl-vil^ 

• 5^1 1 fe^rrm Aqua Regia-^ 

' wit'll ^ I Aqua Regia-c^ ( Nascent) 

Gfiw ^ ^ ftiOTi 

I ^ 

SJICl+HNOa =(N0C1+2H3 0+2C1) Aqua Regia. 

Q. 2. Describe the preparation of nitric acid from ammonia. 
What are the actions of HNO, on sulphur, SOa, magnesium, 
zinc and copper f 

^ns.^ Oswald’s process ^1 

^'9*1 ic^ ^51 

i •• 1^’ ^oitfirai « Tn5Tc»ra «ii^fS 4^fs 



ofWwi^ ^wtf»ra fwi »t fi6 i «im 

^ ^*1 4wc>t iniCT 700'c 







?rwi I »tnr ^ ^ ^S^tra 

^«rt^ ^ «rtw I ’Ttw^ oxygen-'fl’it 

ammonia-? f?faRl? NO gas ?? i 

4NH,-1-50,=4N0-h6H,0 
NO gas-c? ’Ilftt’aj NO* 

strtPI ??1 ?? I ‘ 

2N0-i-0*=2N0, 

arc? <a^ ?it? c»t1?«i HNO, ??l ?? i 

2N0,+H,0=HNO,-i-HNO, 

3HN0. = 2N0-HHNO,-t-H.O 

<a?t? ?laf I 

Actions: 

(j) Sulphur—ajxtfircM aftlro 

H,SO*-a ?? >a?s. »rc? NO, >ii5rc ai? ?? i 

S-f 6HN0, =H,SO*-i-6NO,+2H,0 

{\) SO,—'»()lPl« ’iwt? aftfips ?flTt 

H,SO, ?!? istn ?!:? NO, «?a I 

SO, -i-2HNO,=H,SO, +2N0, 

(w) Magnesium—>a?5rtat >6 it«1 

HNO, ?^?1^t5ftaH i(jt? fe«.»ia 4%^ »rtt? <Sf ?!:? 
aw ?a I 

Mg-l-2HNO,=Mg (NO,),+H, 

(a) Copper— 

Ci) itt?-e ^ antPiOT, 

Cu+4HN0, - Cu(NO,)a +2NO, -t-2H,0 
(ii) a^^'S '^Ttf'irs, 

4CU+10HNO, -4Cu (N0,),-hNi0+5H,0 



Nitric Acid 
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(«) Zinc— 

(i) 

4Zn+10HNOa “4Zn(N0,),+N,0+5H,0 

(ii) mtPira, 

Zn+4HNO,=Zn(NO,). +2NO, +2H,0 
Q. 3. Describe the preparation HNOg in the laboratory. 
Starting from HNOs* how would you obtain (a) NaO> 
(b) NO, (c) NHs ? How do you prove that nitric acid 
contains H, and O f 
. Ans. For preparation—See Q. 1. ans. 

(^) NaO-TTtC^RI ^*1^ HNO,-'4^ PifaprN 

N*0-'!trm ^ I 

4Cu+ lOHisiO, - 4Cu(NO,), +NaO+5HaO 

Jltaif nlrfm NaO ’TtI*! Wl I 

(b) NO—'Wpim 

(NO) »tim ^?ii ^ I 
aCu+SHNOs -3Cu(N08)2+4HaO+2NO 
®«w^-C4t«C'T Copper turning 

HNOt C5| NO-^nt^ ^^’ts 

»lt?tCTT ItTrt I 

(c) NH»—nascent hydrogen 
’Ffiicsi NH, ttrPl ^'s-’IS I 

HNO>+8H=NHs+3HaO 

Detection :— 

(i) Hydrogen—Magnesium-4^ 
hydrogen ini’! ^ i 4^ 

^’ra hydrogen sfift »rt?tW 

W ^ I 


Mg-l-2HNO,=Mg(NO,)a+H, 



Mr 1 l>rtW 

(%) Oxygen-^d pumice stone-vO^ HN0(-4? 
WfilW ®tf«R1 N0„H,0 -<Tv Oxygen-^? ’tfil'P? Vi l 
4HN0,->>2H,0+4N0,+0, 

■Sf f’pst'tc? U-5ic»i3 «Rtf^ I U-spifS 

Freezing mixture-'a '(Tt’f i ftsS*! ?tc® HjO 44's 

NO, ^ Oxygen iHW urfitPS »ltr?t ^ 

< 34 ^ ^1? 4n*i «(tRI W ^ I 

(«) Nitrogen—^ntORT ’ift'S ritf^fltp 
ftfeSTil C4 NO itTPi §4»(S 54 §5tCT >4515 ^914 f^4 

fttn >s(4tf4« 591591 91919 f®^9 Potassium 9t41 '9Ttf I ®51 
NO 9ffT>IC5 ftafTfs® 5f99l Nitrogen 5:9 1 §«.*t9 

N, ^frtW FeSO, KOH :99‘l >itff^9 9151:91 ^5 >49: 
P,0, 9191 95 5r99l 91115 51:9 559 59l 919 I 



18. Phosphorus 


Q. 1. How is phosphorus prepared from its phosphate 
imnemls f Distinguish between Red and White phosphorus. 
How do you convert one into other and vice'versa f 

Ans. Preparation ( ) 5 

I CSa ^ I 

<ttc?5 ( destructive distillation ) ^ i 

^tc9i1 ntcar v£i^^ 

Ca8(P04)a I b-»% 

Ca8(P04)2 I ?ttp HaSO* 

CaSO* HsPO* I 

3HaS04+Ca*(P 04 )a = 3CaS04+2Ha:P0* 

CaS 04 wtf >?1 (H#P04) 

’ft'QTlI §^T?J ^t^«l Tl Fhrc^T5I5< 

C5Tt^?[ ^?l I 'il^ fw ftaf*! 

retort-ai T?l1 ^ I HsPOa 

meta-phosphoric acid (HPO,) i ^Ts ^ 

HsPOa^HPOs+HiO 
4HPOs+ 12C= 12CO+2Ha +^P 
?P»nF?lT»r, ^Ttt§tc^3i >e CO ^utim 
1 ^ *iTcai mm ftoi 

f%l Ha »ilTN CO ^t9 I 





rr 

!»«• 

F 

Ivr 

f^1 

Distinction : 




Red Phosphorus 


White Phosphorus 

(i) 

C^tH ^ 5ltt 1 

(i) 

^ ’t^vsr 1 

{^) 

500°-600°C 

1.') 

44°c 

(») 

CSz-^vs sri 1 

(o) 

CSa"^^ * 

(8) 

^tr»I ^ftf’icsi Phosphore¬ 

(8) 

Phosphoreyence 


scence ^1 oxidation m 1 


oxidation I 

(*) 

NaOH m^«\ C^ 

(8) 

NaOH 


1 


f^fift^PHg ’frr^ i 

(’*») 


(*) 

I 

C) 

'iiTs 

(8) 

Lucifer matches 44' 


safety matches <£^8^ 


PaO« <21^^ 




1 


Conversion 

White phosphorus-C^ 250‘’C-^C^ 

Red-phosphorus ^ 550°C-vfir® 

^firal White phosphorus ^ I 

: v£i^ vii^g ^t^-5^9T ^ 

^t^f^tffe «f5 1 <2itm 

w cw'S^I 1 



White phosphorus ^ 

Of'fi^l I oxyge^i 






Phosphorus 


Phosphorus-vii?r PaOg i 

Phosphorus <lTf^ White phosphorus 

I 

250°C White phosphorus 

Red-phosphorus-vil C’f^ i 

Red-phosphorus ^1•*^t^tC^ 

White phorsphorus i 

'SfTO r.^ Red and White 

Phosphorus ( allotropy ) i 

. Q. 2. How is Phosphoric acid prepared from bone-ash 7 
From phosphoric acid how can you prepare phosphorus ? 
How is Red-phosphorus obtained from the white variety ? 
Compare the properties of these two varieties. 

Ans. HsPO* Q. 1. ans. I 

Preparation of Red-phosphorus :—^*ft^ 

I stT^cStC^JT 

COa 240®-250°C 

I 

=531 Iodine 

P C«r5 P ^ 

I vii^ ftsfeir^r NaOH-^3 ’ft5 

c*sr^ 5pjfrF^Pt ^ v^iTn ^^31' 

’Tn'SI^ I 

Comparison of properties : Q. 1. Ans. I 



ly. Chlorine, Bromine and Iodine 


Q< 1. How can you prepare a sample of pure and dry 
chlorine gas in the laboratory ? State the uses of the gas. 
Explain with equations the action of the gas on (a) hot and 
cone. KOH solution, (b) KI solution (c) dry slaked-lime, 
(d) HaS gas (e) NHg gas and (f) SO 2 solution. 

Ant. 

Preparation; MnOa ^t?l1 HCl 

Chlorine i 

MnOa +4HC1=MnCIa+Cla+2HaO 
Flask-v^l MnOa 




^ I ^ flask-6f ftn I 

thistle funnel 'Q i 

^ funnel-'il? Flask-viif ^Tr=l 












Chlorine, Bromine and Iodine.. 


I flask-ftc^ ^iwi w 

C 3 PtR«l S's.nfl ^ I 

OFifii*! Tmi m 

tf-m HaS 04 fi^i «iTrf^ I 

Hcl 4 T> Chlorine gas 

I ^«R%r»r 3 f (upward displacement) ’tit*! 

'BTTtftc^?! TO 3 » NaCl ^It? H2SO4 
MnOa-'^^ ’if^ Chlorine ^Tf'e^l ’^t9 l 

2NaCl+3HaS04+MnOa=2NaHS04 +MnS04+2Ha0+CIa 

’tmt?!:— ^ 

(>) Bleaching Powder CIFtfilt'ta ^ ^ I 

(i) Tr»i«f %a, ^ ftiiaw csFtfsi 5 ?? 1 

(«) ( disinfectant) f|>!tl’[ »tT% «tt»l ’HJW TO 

(s) csftttitH at^j 

OFtftt't? 4tcTr«i5i Vt I 
Action of the gas : 

(a) Chlorine stTt*I KOHto 

irtc TOI 'SRtft^ ^1 KQOs 'ATn KCl ^‘W ^ I 

6KOH+3CI,=5 KCl+KaO,+3H,0 

(b) Chlorine sfiPi ^ KI 41’ltf^ ^ ^ ^tfl 

^»I Kcl <flT^ Iodine Sto ^ I >il^ STtll Cl, »tJt^ I, 

'«rt*W ’ifaR aratPrs ?? I 

2KI+Cl,=2Ka+I, 

(c) W vPlgPni^ Chlorine sUPT a«lf?^ jTfitsT flftt 

*11^11 tin I I 

Cl,+Ca(OH).=Ca(OCI)Cl+H,0 
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(d) (3Ftft*i H,S ititm 

itrw '«Tv mswR i ci, ^trf’f. h*S-c?f 

ftr«r ft^ttfii'® ^ ata i 

H,S+Cl»=2Ha+S 

(e) cjFtfai ’f/TPia ’ift'5 NH»-?nicaa fafeita at^- 
cjFtfaa' ^^<5 ■« N,-8tit»t aa i >« (ware CW ’Uta 
NH»-CT artfins ^faal f^c«( f^fa^ ^ i 

2NH,+3a,-6HC1+3N; 

(f) OFtfit'l »tit^ SO, 5acaa fs^a ftal atatf^ ^faw ftiaf 
ftartfa^ a^ai HCi, so,<^ «nfa® affaai H,so,->a 

Tcai 

Cl, +SO, +2H. 0=2HClt H,SO* 

Q. 2. Starting from Common salt how would you prepare. 

(a) hydrochloric acid and (b) Chlorine gas. Explain with 
equation the action of Cl a on (a) cold and dilute KOH solution, 

(b) hot and cone NaOH solution (c) hot lime water (d) dry 
slaked lime. 

Ans. (a) HCI Common salt 4?[s 

flask-vil common salt 

C*T'Q?1 ^ I ^C^iT thistle funnel v£|^n I 

Thistle funnel HaSO* irTf^^l CFf«?l1 

^ flask-fi ^ ^ 

* Naa+HaSOi-NaHSOi+HCl 

f 

150*-200'’c »rt« lafifaift >p^ ^ i ^tTfuT 



Chlorine Bromine and Iodine 


3»t 


^ HaSO^: ftn 



^ 'ButPrs 5TO*(ii <2ii:5rtflj5i flask 

9tjt»ic^ v£i^f5 ^tPr finii 

funnel-vil?r »n^tc^ ^ «IC^*r I 

For Clfl see Q. 1 ans. 

Reactions :— 

. (a) C3Ftfi«l « 5I^K0H ^CXT 'SfC^ 

KOCI Wn KCl ^ I 

2KOH+Cla=KOCl+KCl+HaO 
(b) OFtft*! '« 1ft? NaOH «2fpr 

«rc^ NaClOi vn^s NaCl ^ I 

6 NaOH+3Cla «NaC10a+5NaCl+3Ha0 
(e) CSFTfi*! itrf»TC^ if^if W 

Ca(C10a)a CaCla ^1 * « 

6Cla+6Ca(OH)a - SCaCli -i-Ca(C10a)9 +6HaO 

(d) Q. 1. Ans. (c) I 

4 


















Q. 3. How can you prepare hydrochloric acid in the 
laboratory f Why nitric acid cannot be used for the prepare-' 
tion ? Show that hydrochloric acid gas contains half its volume 
of hydrogen and chlorine and from this, deduce its molecular 
formula. 

Ans. Preparation—Q.-2. ans 1 
Why HNOs cannot be used : Common salt-4it 

HaS04-vii^ ^^1 

Vi I HNOs 

chlorine gas V I 

HCl-C^ I i^z^ ^ ’OT 

HNOs ^^1 chlorine ?frlr»T V 1 

NaCl+HNOs =NaNOs+HCl. 

3HC1 + HNOs=NOCl+2HaO+2Cl 

Composition : Stop cock ^ 

sr-e^l i stop cock 'Sfttw i 

cock Va >6 



Hydrogen chlorine ^tlt^ ^m\ \ 

^ cock cock 

^Z^^ T[ZV Vi CW'««1 I ^VZ^ 

V^z:^Jz^m caFtfiim 

I ^'z^^ ftfSpni 

«it^ ?t^ 

I t^z^^ stop cock ftcsf cw^l c^ 

'Si «Jc^"r 5ii ’w 

Itlfl 5111 C'm c^ 



Chlorine, Bromine and Iodin& 

^ I 

1 C3Ft.firC5l5 1 l^tlc^tr^SRI 

2 ^^l^^ TfIt*I l Cock 

nt^if «iT^ ^itl^i ^c«T cws'sil I 

Cock-fi fwc^i =si5T ^ic'^ ^ftiiri 

c’f^ I tv^ ^w ^ ^Tfu ^t^c^itspTfi^ ^ifPns 

‘iiVN ^^1 ^c«T I 

Formula :—ms^1 f^t^tc^ a, 

1 vol Hydrogen+1 vol Chlorine=2 vols Hydrochloric acid 

x molecule Hydrogen+.r molecule Chlorine 

, a 2.r molecules Hydrochloric acid 

1 molecule Hydrogen+1 molecule Chlorine 

=2 molecules Hydrochloric acid 

J molecule Hydrogen+i molecule Chlorine 

= 1 molecule Hydrochloric acid 

V Hydrogen Chlorine diatomic { ) 

/. molecule ’ atom 

« ifS atom C!Fff?R I 

Formula=HCI 

Q. 4. How can you prepare bromine in the laboratory ? 
Describe at least four experiments to illustrate its important 
properties. How would you test to prove the presence of 
bromine ? Mention at least two uses. 

Ans: Laboratory preparation : retort-vfl KBr 

•dTn MnOg I ’sicWf^ wx »rr9ift^fii^ 

^isn Broinine i 





dtr 

retort-4^ (?n^- 

tfttC^ W1 I Bromine *ftC3i 

1 ^^ ^ ?F!t9[ ^?i5T I 



2KBr+MnOa+ 3 HaS 04 = MnS 04 + 2 KHSO 4 +Bra +2H^O 
Bromine <m'^ KBr-C^ 

Bromine-^C^ ca'tfil^T I 
^fg'Tfg Bromine-C^ KBr-v^l^ 'sfT^ig *fTf^^ 
^filCST Bromine 'tt'egl I Bromine-C^ 

^tcgtf®5» « C2Flfii5i Bromine 1 

Properties: 

*fft'S!pl--(0 ^Htg Bra-vapour 

sicgi ' 2 lc^*f Bra-vapour 

I ?'il C^, Bromine ftc^ pi ^1 

5i11 

, (^) vfl^ Bra-Vapour ^ pP^ Arsenic-i)? 

il^gl ftc^i ^51 I 1^1 lifTO 

eg, Bromine gR®^ Arsenic gte^ • 










Chlorine) Bromine and Iodine * aa 

(«) hydrogen-jet caitftsf hydro¬ 
gen ftfspin HBr 1 

H2+Br2=2HBr 

(b) v<i^j& Bra-vapour moist starch-paste 

paper «nrl l C’t^f Ct[, paper-vil I 

2glt*l ^ starch-i^ Bromine-'a^ I 

Test: Bromine-^il m : 

(>) starch paper-C^ paper-vi|?r 

orange yellow I 

C3Tf>lC51^ ^t^=l ( CSa ) 

CSa-'ii^ yellowish-brown i 

Uses ; * (i) 

{\) ^ organic compound ^WS 

(o) C^t^ tear gas C^fk^ ^ i 

Q. 5. Describe briefly the manufacture of iodine from sea 
weeds. Mention its uses. Explain its action on (a) Caustic 
soda under different conditions (b) Sodium sulphite solution 
(c) Red phosphorus. 

’ Ans. feficw? (sea weeds) ^ Kelp-^il? 

Nal'« KI I ^*31 

«rfI ^wt<- 
'^fil I vat ?ftpJ ;5«ici 

^ crystallised 

I c^ c*t^ :5^«l *ft'S^1 ^tr 

Nal 'e Kl «lTf%^1 i va^ c*t^ MnOa 

HaSO* I va? ^C3T 

^?1 Iodine I Iodine I 







Ft^fa[ ftfti 4^(5 

retort-»il vfl^'v aludels ’ftft ^rffip 

Iodine I 



2 NaI+ 3 HaS 04 +Mn 0 a = Ij +2NaHSO* H-MnSO^ +2H^O 
Uses :—<2|g? i :y^- 

5iC^ I C^U 

Reactions : 

(a) NaOH-fiFlfi^ « (SttRw^ ’Ttnitf^Ji'e 'Tt«*|iHp(ir 
»if^ ^filTl Iodide) Hypoiodite «lodate »«•( S«,*w 

sfra ( ^’>11 s 

" (i) »I 1 NaOH JRM, 

I,+ 2 Na 0 H=Na 0 I+NaI+H,O 

(ii) ’Hfw »tl 5 NaOH JTW, • 

31 ,+ 6 NaOH= 5 NaI+NaIO, + 3 H ,0 

(b) Na,SO,—»rtc?tf«at wts*! '«‘l »i^ 1 ^1 «[C*r 

Na,SO,-t? «rtfs^ NajSO, §<.*19 ^tn 1 

I, +Na,SO,+H ,0 - Na.SO* + 2 HI 

(c) Red-Phospborus—« »lt»l 

fe*l 9 *151 fttsi *tnf»I'B « 9 l^C^*tttTrfW 

^utPre fe^»l9 9* I 

2 P+ 5 I,+ 8 H, 0 = 2 H,P 04 + 10 HI 






Sulphuretted hydrogen, Sulphur 
di-oxide, Sulphuric acid and 
Potash Alum. 


Q. 1, How can you prepare Sulphuretted hydrogen in the 
laboratory f Explain with equation what happens when 
sulphuretted hydrogen is passed through (a) acidified solution 
of .Copper sulphate, (b) solution of Chlorine, (c) solution of 
caustic soda, (d) acidified solution of Potassium permanganate, 
(e) Sulphur di oxide, (f) Iodine suspended in water. What is 
the important use of H^S ? 

Ans. Preparation C^P\ 

(FeS) 'e HaSOi Tr?i1 HjS 5tjt5l l 






FeS thistle funnel 

c^m^ I •fi^c^i W9! c«f«?i ^ 

funnel-4^ «rt^ wtsT <«rtc^ I 
ftsn »i' 6 ?l I funnel-v^^ 

l>t»I1 y? I ^f»l« FeS-'fl? JTv"^ 

H,S ’flPI W’t-5(’I ft?l1 ?S^C^ «ITt^ I ’fl'PlfBc^ Ttl 4tfe- 
^tf»(^ Tfil5l ’trt’isflni »R^'5 5f?il 1?? I 

FeS+H,S04=FeSO, +H,S 

wart ’rf»wt^ ^'.♦ta ifift faw sir? i ffs 

H,-gas a^vta atcv I FeS-^rs c«rt? CTt»i ^aatta 'rtt^ 'aa* 
H,S 04 -aia »if^ ftf^ara H,-ga$ %«.•!« ’R? I 

aiawt^cea §'ia aft? HCMa fafim afat^ H,S 
«IV5 affaata ^nta i 

Sb,S, +6HC1=2SbCl, +3H,S 
lljS-cat ’aara^Ai.o, atal faw aai ata. f%« HjSO* aia^a 
’rfitst fa^ at&: 

H,S04+H,S=2H.0+S0?+S 
Reactions :— 

(a) CUSO 4 solution—^Tf^inFfe 

H,S-gas < 2 f^t? fkz^ Tf^i irs^ fifti Copper sulphide ( CuS) 

ifcsi ^fiial i 

CUSO 4 +HaS- CuS+HaS 04 

(b) Cla-solution—C3F1 Roti H^S-gas «lTt? 

OFtfii5c, »rt9iR^cfe^ 


I 



Sulphuretted hydrogen etc. 


HaS+CU = 2HCl+S 

(c) NaOH-solution—c^t ^1 HaS-gas 

Sodium sulphide (NaaS) 'Q Sodium 
hydrogen sulphide (NaHS) l 

2NaOH+HaS=NaaS + 2HaO 

NaOH+Ha S=NaHS+Haisi 

(d) KMn 04 -solution—nn^lltfTwfe 

HaS'gas Rc«l KMn04 I 

2 KMn 04 + 4 H 2 SO 4 +5HaS=2KHS04 4-2MnS04 + 8 H 2 O+ 5 S 

V. 

(e) JSO,—« SO.-'S^ 'RP^an 

fe?iTa »fc»i ’Tiswt^ §*.19 591 ^ 45 ft «rt9‘i-f95rt9*i i 

SOa+2HaS-2HaO + 3S 

(f) la-suspension— 

lodine-'iiir HI 'S 1 

Ia+HaS = 2HI+S 
Important use : HaS-gas 

Q. 2. Describe the laboratory preparation of dry sulphur 
di-oxide. What takes place when the gas ^is led into 
(a) Chlorine water (b) Lime water (c) Ferric chloride solution 
(d) Potassium permanganate solution f Give equation in each 
case. 

How does the bleaching property of sulphur di-oxide differ 
from that of chlorine f , 

Ans. Preparation : C^ft^ flask-^i ’ft® H 2 SO 4 

'e I Flask-'ilir thistle funnel 'Q 



^ vH^fe c^fsr r Funnel-vii^ ^ «8rt«f5 

I 5ftp H.sOi 

^ flaskf& 

"^?ii ^^1 ftwffii^ 

1^*^ f 

so, itiCT'^fii'i^ I so, »tPl ^v\ 

’tJf>t-’(T^W?l w fHs1 ?tt=rt9 ^C«l IftB H,S 04 ^91 C'('1'5 4Tn ftw 
( dry ) ?t5l itipl«ftc? ’rff^ ^ I 



Ca+2H,S04=CuS04+S0i+2H,0 















Sulphuretted hydrogen etc. ' 

CuSOi (bl-product > ^ i 

Reactions: 

(a) Cl, - water—ar^c«t 5 

Tiim ««IC^ C3Ftfi|5? HC^x SO, 

H,S 04 -vii I ' ? 

Cl,+SO,+2H,0=2HCl+H,? J 4 

(b) Lime Water—Lime water-vfl^ SO, 

»fit^ CaSO, 1 

Ca(OH), +SO, = CaS0,+H,0 
• SO, ?tTt»T -in:^ CaSOi 

Ca(HSO,), I 

CaS0,^+H,0+S08 -CaCHSO,), 

(c) FeCls-solution—TOT SO, ilrFf 

FeCl, Fed, Vi SO, uftf^rg 

H,S04 ^Vsls^^l^'aCi^^W\ 

2FcCl,+SO,+2H,0 - 2FcCl, +H,S 04 +2HC1 
{d) KMnO*-solution— 

SO -gas ( 2 |c^ KMn 04 SO, 

H,S04-il V I 

• 2KMn04+5SO, -I- 2H ,0=K,S04+2MnS04+2H, SO4 

Bleaching action: 

(i) SO, —\VlV Wi 

V I 'at fv9^ *rrc^ \ so, 

Op^tf Nascent hydrogen Nascent 

hydrogen-^ 1 

S0,-f-2H,0-H,S04+2H 
Coloured substance ■f2H» Colourless substance 
so, mm f^i 1 







Qi) ci2~c3Ftfl=?« SOa 5fjtc»r^ m fell 

^i:?| I f^fejt? Nascent oxygen 

^ I ■^T^«j fet?i i 

J HaO+CIa «2HCl+0 
Colou»^ '^substance+O=Colourless substance. 

C^Taf W4h».’'Cla-^^ ’5T^1 %3?5T ?? f%l 

sOa-vfl^ ^T^1 cvt^ n?f<cT 

Q. 3. Give outlines of the manufacture of sulphuric acid 
by contact process. What is potash alum and how is it 
prepared ? Mention its uses.^ 

Ans. HaS04 manufacture — 

(a) Materials required:—(1) SOg 

(2) (3) Platinised asbestos i 

(b) Theory : W 'e SOg-C^ felt^l 

fifTi SOa-’tit’i 

oxygen ^1 (SOg ) 

*lfil®i^ \ ^ SOg H’aSOg 

2SOa + Oa^SO, 

S0s+H^0=HaS04 

Condition of the reaction: 

(i) fftfiRpti %T1 vn ^ TO 

^p3rR viiTs SOa ’tTtc^? TOtTO ^«I1, ASaOg 

(0 450"C ^St*f4lami SOa Oa ’UtR^ 
ftfipTi »ffrcn^ ^ 450®c-c^ 

tfiCTiTO I 



SnIphuKtted hydrogen etc; ) • ^ 


(«) ftfam w oxygen-#n 

«l«^ 41'IT^ :— SO,-^»i5 

atfaFTt? Jlt^i ■’f® 

»l«?t 5? 'ATn W1 Wt it«1 ^91 5? I 



•iw ftaHfSuF flfst i(t?ttii Iff? H,S 04 .>« sffirai ew 
«f5i« ^Ti 5? I (lit >i3n ^ftri ^ «t«t^t^ 

^9 450‘'C I 

>9$ %C9tt* Ktt 500°C *rtl« W 

^ I KfrrtPi^ faRl-^® 450 °C-c^ 

TtM ; ’ttf^^t CT«51K 'HtHI 4m1^ m I 

ftw so, ^mt*ra 4tm =?irt5i 

I ^<ita 4i5t^t^ wtCTi so, so,-c« 

♦tfsl's ?« 4r^ fen ■h 

41C^*t »tfp ^Pire SO, 39^ 

H.S.O, -vnr^ I vn^fi vii^ ^itPts 1 

fuming sulphuric acid i *ffil^tl‘l 

HaSO* ^ Vi I 

h,s,o,+h,o-2h,;so4 

CT 'OfpTB ’It’esi »lt5^ «frt 98% ^ I 




















untw fwi 




Potash Alum: • (mono-valent) « 

•<(t^ WWII '^3, V Crystallised ?? 

Alum ^511 'sitHni >rtit?'n5; ?i>fffii 
f Vl5 Alum I K,SO* 'ATn A 1 ,(S 04 )i 
24 Ts Crystal ’401 »rt'(t?‘l 

41 Potas. Alum 4C*i I 

K,SO* ■1-Al,(ro*)»+23H,0 -K,SO*, A1,(S0*),, 24H,0 

Potash Alum. 

:—'4rt^f4%t4!?4M aK4t«Rrt?4ti4 ’lil- 
fttiPi ^41 »it4l f’lal'tiS 4# meat ^cn? 4l4t:4t 

“It? 441 441 «i|| srt? 344^4 %55T f§4l 4tl^ Potash 
Alum Crystallised 4^414t% 4^ 4t4 I '*(nJlf4r44t4 
alff^ad^ 411^5 41 ^lP35lt^& 4|iiW 4^4!* aftW ^45414^ 4f^ 
*1'94144I 

4J4414; 494f^, 5t45l 4|»I •ffWS‘1 « '^4C4 Potash 

Alum al]^5 4145^ 441 



21. Chemistry of Carbon Compounds 


Q. 1. Write a short essay on the destruc' .. distillation of 
Coalf mentioning the names and uses of the r^.oducts. 

Ans. 

f 1^1 ( organic substances ) I 

^?(srhl ^^51 (destructive distilla¬ 

tion ) 

I erc^nk 

^1^ €tc^c4^ «slc9i*r 

I «n:^n ^itr^ 

511 I ^t9ltf^-9fJT»f ^TITTC^J «it^ iooo°c 

Till ^ I TCT C^ 4fC^5JT 

«atCTtif^^ f5i<5i-5i9i ^tc»T I ‘ctTtJ tsicTTci 

’iftCT I Tt^CSl^ C^ fri 'bI'n-T fes«^<Tff%^ «ICTtc4?r Snfil- 
‘ilTCT 1 ’tJt’T-Tt^ I 

^?i9ii ai 

ai:^4 ’(Ict CH 4 . C 1 H 4 , 

CSa, HaS, HCN, CO, NHs 1 ’iW 

*rr®5i «*ictt 4 'St’^irsi f*iT 

ftfsi'stca Tca ‘flat, 'fla* faai 

fri ^Tt^at i ^f]T»i fsiatnIiScT *fana 

^T 5icTa fwai ^ifiiFTf^^ Tal 1 

fein^a ^f^’s ^ TirT I i'hsi ^'saTa #k5i 4ita TlTTt^ai 

fruzT aa I «t5i cTtsi int»i mun 



?|jfm fwi 

I Sm fe’nr w’Sti 

m I NHs ^f^Ti 

ammoniacal li * CfU^ 

, sl^Tf^ CTT^J? ^51 I v£it ctrft^ 

int»! f^a|®tfecs ‘ml gas ^C«T i ^ 5fTl^ fejtc^ 

^?I1 ^ ^Tn «2tc ?C5( «rr5Itf5[ ^imcn I o 

^C9f c^t^, ’timt^^i. ^c^- 

's ^r&f& nm ^ i 

(^) c^l^—Mi^ fsi^t*(r't^i m <21^^ nfi^c«i 

(^) ^i[<i electrodes, ^cei^Ft^- 

C^t^ iS\^x Arc lamp if® ^JT»f 1 

(o) «TT5TfT^^1—Benzene, Carbolic acid ftc® 

(8) «lTTc^tft®IH Fr^il—Ammonia 9tJT»T 2 i^ 

?Bi9 vfl^ I 

(t) C^^T-nrm—^t«!Tpf 9tTt»i^rn C^t^T-W*! Vi I 

Q. 2 What are the products of destructive distillation of 
wood ? How acetone and acetic acid are prepared from the 
liquid product of wood distillation ? State the uses of the 
various products. 

Ans Ttk^ c^ 

m '»iN*r '®itc5 '»i*N*r, {^) 

^81^*1—Pyroligneous acid i Pyroligneous acid>v4 

W sJMT^l^s Methyl alcohol, Acetone ^ 
Acetic acid ^KW i '<VZ^ ftl I 



Chemistry of Carbon Compounds 

Acetone: ^ nmsf 4lt« (Pyroligneous 

acid ) 4=^15 tjtc^ 

C^ ^ftc^ Methyl alcohol, Acetone *=» Acetic acid 

<21^ I TIM® milk of lime-vfl^ f -''^^1 

acetic acid-^ii^ Calcii acetate I 

Methyl alcohol Acetone C^T^l Uim} ^^\ \ 

^ -^f^i^l vsisyfi 'i^9\ fs{^«\ vfx^eKl m I fta[«rcT 

t^tc^ Methyl alcohol 

^tvs Acetone | 

Acetone ‘^’^l i vii^v ?(i®^ fil^:^ 

I Acetone fiigil I 

Acetic acid:- 

^•v»l Acetic acid I •ill 

frrt^car Acetic acid-'il^ Calcium acetate 

I Calcium acetate-C^ ’flB HaSO*-'^!^ 

'ii'^fiS ^1^51 mM 5vfiiC5T Acetic 

acid (CHsCOOH) ^Ui] I 

^y»^go>Ca+HaS 04 = CaS 04 + 2 CH,COOH 
Calcium acetate. Acetic acid 

■'^^1'« ftcK 

I 

Methyl alcohol: .fft^ 

r^^tlvi '^??Tc<p c^ ^«5 t fsjalfil 

Acetone Methyl alcohol i 
ftallc^F Methyl alcohol (.'^ Acetone v<rr 

;—?rrF5&f f«fc?[, m «ip 





Methyl alcohol c4ni«R ^ I Methylated spirit 

Q. 3. are Hydrocarbons ? Distinguish between 

saturated f nsaturated hydrocarbons. How is Methane 
usually pn ?d in the laboratory What is the action of 
chlorine on. 

Ans. Hya >carbons•fft'f 
■•file?? ^C9t 1 W. CH4, C,H„ C»H4. C»H, I 

’ltftsi‘1^: ^ CBtls—(>)Satutated (»tfti^)'e(»)Unsatu- 
rated hydrocarbon. tK*l hydrocarbon 'Sfi« 

(formula) ’Ffiiw W<t1 

’iPlstsi I :— 
fHC<«-CH4 «ltC*R-C*H, 

I 

pftSls 

'tTc>f jiVn IntiR »l5tlT5!I ( Homologous) ’t»il 55 1 

Distinction- 


Saturated hydrocarbon 
(1) ♦Iftitfs' 

>i’ra 

«lTc^ uiTx 

(valency) >11511^ H »l^l5rt1; 

TO "tit? I ^'(1 ;— 

H H H 

I I I 

i: -C-C-H H-C-H 

'll I 

H H H 


Unsaturated hydrocarbon 
( 1 ) 

*t?-5rti 
'titti ftfsre 

<nc^ vista 

Hydrogen nii^iM,ljS!«ncs 1 t 

I i 

H H 

I I 

H-C=C-HH-C3C-H 
^^•1 ). 
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( 2 ) 

tMt?l«f^: I C^T5? 

RtC&^.5T3FTlg 5{1 I 


( 2 ) 

^Tvs 

^ ^5^1 1 '' 

I i 

CHa=CHa-^ .la-^ 

CHaCl-CHaCl 


Methane :— 

. Sodium acetate -s^ ^sf*? 

oda lime *f^ test tube <1 «TO4 

Methane gas ^«;na i ^jrnC’lf 

rsC*f^ ^Tt»l-^tc« >I’NiI9, ^i5l I 

CH8C00Na+Na0H=CH4+NaaC03 
Sodium acetate Methane 



Methane ’tjt^ I 

Methane Methyl Iodide (CHgi/ j, 

lascent ^’a' 

t "1^ «Tffi Saturated Hydro-Carbon 411 column 4? I 

b- 







CH8l+2H=CH4+HI 

ftl CHsI I 

ftssfetc^ uq^' 5r U-5(C5I^ ftrn CHsK^ 

^fif vii^^ fkz^ 

^Tt*!^ta ^f'-^ I 


n 



Reaction :—(1) OFtfe « ^ii sfst^w fsicxw 

ftrftftr® »if5ct® til^c^tnftfit’F «ntft® 

fe^»tii 1 

CH4+2Cl,=C+4Ha. 

(») Plf’FtJ ^1 ^csrtt^ « CiFiril^ itJtCT?! ^81*1 

?rtf^c5j filcstwj ?i^cstc^^ 'flC4''ACT csFifii^ Tf?i«iff- 

Ttf^ 'nt’f I 

Cl Cl Cl 

CH4—►CHjCl—>-CHsa,—J-CCU 

Q. 4. Give the laboratory method of preparation of 
Ethylene. State its properties and uses. 

\ns. EthyleLC ( C»H*OH ) 

aisi Ethylene { C,H* ) I 

H,SO* 41 H8PO4!:? *f®l fWWRt ^iTSi »lT«lt^?4 I 
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4’efB flask-ia ^9 «l1t[ 

’tfs S'! HaSO* Cone I ^s*f?I flask-fS? 

^ »? I thermomet'" 4<fl8 fJt^- 

^»I '9 ■aefB dropping funnel «iW^ i flask-i. I’ffB 
c«iti:si? ^»U ?iTf<f91 leO’/UO’C *1^ Ttil I ^ ftaW 
CT'tl ^ ^ ’tPi?! iS ^91 

flask-vSH ^CTT C«e5l I UfSt 'sRi^H.SOi 

-•«!( fi^rPt« ^ 1 ^nt^c’ft^si ai'>ii^ 

’IMC’FCS ( CaH,HS04 ) I ^1 ♦!« 

Ethylene I 

CaH,OH+HaSO«-C,H,HS 04 +HaO 

CaH4HS04 = CaH,+HaS04 _ 

CaH.OH=CaH*+HaO 



^*19 t^w?r ’rff'S f%8 COa « so, «I1CT I 

^>1 iSf »W9r 

?5 ’S91 ?9 ■aVx ^f5t€l^ rlTt^C^ '9C<fN*N»IOT( 9l9l rtifl ttlOt' 
’fSl ^9 I 
















%M-<f I 

i—{> ’fiT^T I 

nf^C'^ «(^?ii:5i?r ?Fc^ cOa 'iin's HgO-c^ ^ i 

’ ' C9H4+30a=2COa+HaO 

(^) >Tf^ ( additive 

compound ) i 

(^) CaH*+HI=CaHJ 

() 

W CaH4 + HaS04 = CaH5HS04 

(no) r?[^<4»Ti:^ l50'’c ^^-SH ’nt’i 

I 

CaH* + Ha = CaHe 
( ) 

(8) ethylene glycol 

I 

2C2H4+Oa+2HoO=2C2H4(OH)a 

( ethylene glycol) 

:—I 

5. How would you prepare pure Acetylene? Compare 
its properties with those of Methane and Ethylene. Mention also 
some uses of acetylene. 
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Aas. Acetylene 

(CaCa) UTmV^ ^tlT>! 1 

CaCa+2HaO = Ca(OH)a+CaHa 

■ 

Conical flask-^^i *11?^ 

>CaCa C§t5 C^t5 I J v£i^f5 dro¬ 
pping Viitinel-^^ flask-^ii^ ?filili CW^^l Vi i 

^f^TC^T Cft^l C^t^l ^5T CaCa-'SI^ 

Acetylene 9fJt^ V I 



fvf5l \£\^ 5fft^ 'StC®!^ 

• ^?!1 V I 

>4t -sirtfiilS^W?! »!% '*!« ’ir<l’’t'l PH„ HaS 
<«I11? I Acid CuSO* 3'IJ'R ^*'’1* ’''f*'® 

*1’?^ '^*t3RI ?5 ^ p‘“'’ 

Acetylene ?fn»I ’itsl? ^19 I 



£ ^ 

Oh 

E - ^ 

5 ,rr 

15 : „ s 

- 

^ S- ii, 

K/ 5r ^ 


JK/ 


«> £ 
a ^ 

S 9 

a f 


.rr i«p 

ivf I& 
kP W' 

E 1^ Sf g 

,«) P ll 

11 s 

1^ 4> 

‘ ^ 3 

P ? 3 


1^ & 
cP r 
»■ 
r 

4a 1 ^ 

2 £ P 

8^4*/ 
.5 rr 

tl - 

^ rr 
t=; ^ 

Y P 

S B 

40^ 

IT' 


1^ [s/ 

19 ^ 

^ 5 III 

g' -a. u 

FT *13 

^ H 


I 17 

IE* 19 

^cl 


17 

S: IS- 

t7 

'S SE 

tr g 

M ^ 

ft 


fr 

CM 


F (g 


IK- lf> 

4*/ 

19 t: 

(E ^ _ 

^ to- 
t2i 17 E 

(E ^ 

DT Rf 

tz 4*/ 

w'I 

« ^ 

cjy^ r 


as o 

o - 

a? CM cj 

i + ffi 
+ cJ S 

-r CM 
9 + 

DC u ^ 

u " 

+ 


HgS04 ^f^^CSRT =^1t 

?pf^t5T >lt9rcip^ ^^.^4 ?4 I 

acetaldehyde ^V 18 ^ i C 2 H 4 +HaS 04 = C 3 H 5 HSO * 



• r*' 

vy 

I 

o 

S W' 

^ V-? 

S % 

jyar, 


lo 

V 

KT 

RT 

»Br 


rr 

n?' 

»- 

19 


1 ^ 
tE ^• 


1^ 


m rr 
“sr 

IPS' 


o 

C 3 

V 


1 ^ !«:> 

^ /U 

ijf> 

ir g: !? u 


s ^ ^ i_- 
•?. 01 ® 

cE 

./Wv' 1 ^ 


NT 

vW 




I® wv' 
!t iH 

VJ 1 ^ 

(ge 

5 T^ 

^ rr 
(E 

JK/ 


u 

a 

<L> 


4 > 

O 

< 


1 C' 

KJ 

1® 


^ J51 

t? <Mi? 


** 

Wf 

M 

cE wv^ 


rr ^ — 

tsf 

tr if 

s.» 

TS? ^ 


<I> 


(5 5^ 

e s »-/«■ 

'S 19 15 

•K ^ 5^ 

r <K ^ 


«0 

cn 

a 

X i 
X 

tn 

o 

t 

I 

ei 


Cl 


X 


« 

u 


Ti" 

IC' 

W __ 

^ S' 

^ M) 

I8S 1^ 

cE 

let E 

IT tE 

T- 


1 


^ rr 

vE 

St 

l»i*H 

r 







(^) 'stftj— 9\n\ «ip I W 

Q. 6. r be how a pure specimen of ethylene is prepared 
in the labofi y ? State its uses. How would you proceed to 
separate a gasu "s mixture of methane, ethylene and acetylene. 

, i 

Ant. Q. 4. ans I 
Separation : - 'Q 

’iS5tsri;i-j CugCs-i:'^ ^ 

-«c^T i 

I fuming 

H sOi-ii? ftT'-i -siitfe^-^ '4f5r^ 

CaHsHSO^-ii '"(ws n ^ 

c¥^i5T -wx I njt^-'^tc=§i m i 

55:'® CuoCg-r.’f 

HaSOi-ii^ C 2 H 2 5^ I ’tm- 

?tTiJi-*tfw ■’iTm ^fii5i %?i"i 

C 3 H 4 ’lit; ’tn^'-J^tC!! ^ist? ^?ii 

I 

/ 

Q. 7. How can you prepare Benzene from its important 
source y Describe its properties and uses. Starting from 
acetylene how can you prepare benzene. 

Ans. Benzene 4raf% :—*ft'®C5(ii sfC®! CT *nrt<’ 
ni's^i 51? ^?tc? 9 ’i:?f i ^tst^'PSiiK® 

5F«ri 6 m« 5tTJii a^fc?? ^fSsf 't'ff'f ^^JTR ’srrcf i c?iT 5T3 
5i? &rrt^ «n»tgt«?ti’f ^?i jiw ^^tlt i'Tt< 
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?? I ^wt f 

^f^C5T cs(t’&f^f5 5m i^9T I 

»1C^ 400''C -aif? 40% 

ii^'s c^ ^f5T[l ^ f*t5 (Pitch ) 

I S-- *; /r-' 






(i) 

Light oil 170"C 

8% 

Benzene 

(ii) 

Carbolic oil 730'’C 

10% 

Phenols etc. 

(iii) 

Creasote oil 270"C 

10% 

Cresol 

(ivj 

Anthracene oil 360’C 

20% 

Anthracene 

Light oil ^V^^ 70^C ^Uz^ 



70% Benzene I H3SO4 NaOH ^tUl 

C.*\m^ T^m 

Benzene -9111 I 

ni : 

(i) Benzene CM 5^r«1'<Pl eirsT =11 l 

>l5i:^ ^r«T:"*> niCii I '5fTtsT':^r5^ W ^«rt-:^^ Benzene 

f^lf^^H 1 

(,^) Cla ^'\ Br2-'ii4 Benzene 

C«Ho + 3Cl2=C„H«Cl, 

(Benzene Hexachloride) 

('s) ^1 Iodine CI3 ^1 Bra 

Benzene-?t'^c^ti:®=i'®f«l ^z^ 1 

Cl Cl 

C„H«—►CaH^Cl—►CaH^CL 
3CI2 

C«Ho-►CiCIe ^5r ^4 n ^Z^ 

CU-'ilf HCl I 







(S) Benzene 9ft5 HNOs-^^ 

f^fel Nitro-benzene 5 l 

a He+HNO3 ^CcHsNOa +HflO 

I? 

(«) fw?l1 Benzene ^nrMRl^ 

Diphenyle ' : 

' JCeHo = CeHe“CcHr.+H2 

=^flu5ic^r?9^c 

Benzene ^TC^t 1 'S 

Benzene 1 

Benzene from acetylene: 

T>^1 acetylene 

Benzene m l acetylene ^ 

Benzene 1 




CH 

'CH 

1 • ■ 

CH 

CH 


c«^ 


.£ETYLENE 


CH CH 

CH CH 



BENZENE 


SCaHs^CcHc 

Q. 8. What are alcohols f Describe the manufacture of 
^.^yl alcohol from^glucose. Mention its uses. Starting from 
ethyl alcohol how will you prepare (a) Ethyl acetate and (b] 
Acetic acid ? * 



k 
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Ans. 

Alcohols ^1 OH 

Alcohols ^^511 

CH 4 —^^CHaOH () 

CaHa-►CaHfiOH ( ) 

^^Jtfw I 

Ethyl Alcohol «I^f%: glucose-«iiw >lt*^tia*l 
yeast <it^t 

c^^^ '^z^ 

I yeast-va^ 'S(»tc=T glucose 

« CO2 ’TTTC*! I CO 2 ’fTT^ 

CaHi20c = 2C2Ha0H+2C02 

Glucose 

yeast-viii iSlsK^ glucose-Alcoholic 
Fermentation I 

s glucose 

^?ii I ^t»rr^i®r^! 10 % glucose ^^z^ 1 ^ 

H2S0* fif?ii 'nmn ^t’ii I 

3g^c«i^ yeast vftc^ { 

< 211 ^ 35 °C ^5 yeast 

I ^C* 1 T yeast mlz^ fermentation 

3 r 5 ^i:«i^ 1 «(t^ ^s glucose »r^<- 

^tccf ^ C5R1 ;f5e| 

♦ft 8^1 I ^t^5l^C3l?I »!T^TO ^5lStp: 

^ to 95‘6% ^HC^trcff ' 2 f^^ I ti^l Rectified Spirit 

fulfil I Rectified Spirit-vi^^ >lto ^t’Tf^T ^f?l^rfc«l 





Pyridine, Cauchoncjne, Methyl alcohol 
Methylated spirit l 

Rectified sgirit '«rjT®TC^T^^ 

p' ncn Calcium sff^^ mfel 

(i) m'\ 

(^) 2 }^* -531 1 

«» Petrol-vil^r 

tW'^ •'^r, 'i-i( ' 

Ethyl Acetate : glacial acetic•acid-^£!-5 

f5l2Sl«l ’ITS H 0 SO 4 >i? Ethyl 

Acetate aiss^ i??[ 1 
C*Itf*l^ I 

H 2 SO 4 

CaH.OH + CHjCOOH-^CHsCOOCaH^-H^O 

(Ethyl acetate) 

Acetic Acid: ^r?lC>ii‘iC^l5 HaS 04 --«l^ Mfill 

^■iru's ^fs 5 l Acetic Acid '4^1 ?? i 

O O 

CjHjOH-►CH,CHO-►CHaCOOH 

-HjO 

Acetic Acid 

'^T^r,s\ . 2 t'<ir.i( acetaldehyde ( CHjCHO ) 
^\ ^^^1 CHgCOOH *^Ciii I 

^ Q, 9. What are Aldehydes and Ketones ? Describe the 
preparation of Acetone in the laboratory. What are its important 
properties and uses v 
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Ans. Aldehyde CHaOH 

vitc^ 1 

*—CHO ^j\ 

aldehyde i c ^^^;— V . 


-2H 

CHsCHsOH-►CHsCHO 

t5l1^«T ^TTPl^m 


TO3lt--CHO 1 

Ketone:—'srmc4t?c?[-CHOH «rtc^ l 




-A '^.W:'^ Ketone '<1.'^! 


C = 0 TJfl^F 


CH, -2H CHs 

>CHOH -> >C=0 

CH, CHa 


Isopropyl Alcohol Dimethyl Ketone 

^^Ts, f«l^R >C = 0 I 

Aldehyde Ketone-ii^ C = 0 vfstis^^ 

c*f^i i 

Acetone ( CHg—CO—CH,):— 

«(^f^ : vu^g ^TC5?r retort-vH Calcium acetate 




’VffC 5 T, h^\ Acetone I 

Acetonc-^^ ^'\’^ it«1 <^Vf ’Itcaj 

\^t%zn Acetone m i 

^ OOCHs CH3 

Ca< =CaC 08 +C 0 < 

OOCHs CHa 

« 

(i) ^jTPicfeTii ^^1 

t^if-rc^ ’fici I 

(^) Nascent (NaHg+HaO) 

t ^1 Isopropyl :— 

CH8~CO-CH3+2H = CH8-CHOH-CHs . 

(«) (>C= 0 ) '<T^T^ ^2r HCN, NaHSOj 

:— 

W CHs CHs OH 

>C = 0+HCN- >C< 

CH, CHs CN 

(Acetone Cynhydrine) 

{^) CHs CHs OH 

>C=0+NaHS0s“ >C< 

CHs CHs SOsNa 

(Acetone-bisulphite)* 

(8) ^ifftcfeTsj, I2 '« Iodoform 1 

Tf^l chloroform-vil 1 

^jiF»irtTC5i?i €jg? 1 

% p. 10. Describe'the preparation, properties and uses of 
chloroform. Starting with methane out-line the steps for 
obtaining it. 
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Ans. Chloroform (CHClg ):— 

'^Blwching powder-^? ^1 ’ll '’mPll&tJl 

chloroform ^ I 

«t9l% : (i) flask-'9 ui®!« Bleaching powder 

'Sirl®ic^t?5l «6?1 5^ I •ii^ fstaKffi «“f 
'ST3| "sitc^ ^fest Chloroform 

<irf’.4 I Chloroform ’J’l^ 

I 

Bleaching powder ¥^jr5 ^tiil ■at'in:’! Cl, 4^?. ra 
I Cl, '5tn*'c^'R«ic^ ’Fta 'ST'. ^ 

mil’ll ■<>« I 

CH,CH,OH+Cl2=CH,CHO+2HCl 
CH,CHO+3Cl, = CC1,CH0+3HC1 
2CC1,CH0+Ca(OH), = 2CHC18+Ca^HCOO), 

(<) ^nfeSisi »t «TC’t| chloroform ’it'SHI’rRl 

CH,-CO-CH,+3CU=CCl,-CO-CH,+3HCl 
2CCls - CO - CH,+Ca(OH),=2CHC1,+Ca(CH,COO)i 

<1^:—(i) t^1 i$?isi’litN I 

f^-5 »(TCil I 

(^) ■artC^IH »I^CS '®f<f^f»R:^C51S ’ifl?!? 

^fii'tii f’lnrs oFnitt® (coci,) i 

CHCl,+O=COCl,+HCl 
{o) Caustic potash->i|fl ’if?!® 

chloroform formic acid>4 ’iftl'T® ^9 I 

CHCl,+3NaOH->-HC(OH)»+3NaCl 
HC(OH)s—»HC00H+H,0 

( formic acid } 





(8) chloroform-c^ 

2 ffe?TiinT^TW^ chloroform-??[ i 

%W’6 I 

Chloroform from Methane s—PlC’*!^ 'sfg 
^£IC^ Cla ^r<1 £i[%’ 8 ffpf 9 -^rm chloroform l 

HCl "Sit ■■^?1 I 

chloroform Methane-«5^ T^fkn <11 ^TC^tC^ 

ftcsf ■ii??fi’i I 

CH4+CIa=CH8Cl+HCl 

CHsCI+Cla^CHaCls+HCl 

CHaCl + Clo = CHClj + HCl 

( Chloroform ) 

Q. 11. Write short notes on (L) Acetaldehyde (2) Acetic 
acid (3; Oxalic acid (4) Citric acid. 

Ans. Acetaldehyde ( CHjCHO ) :— 

nr?[5I[C«l acetaldehyde ’«lt^«Pt5T acetylene «tlt^ 
i^ris ^A\ HgS 04 (20% H 3 SO 4 ) 

acetylene ?tJT^ lOO'C ^91 5J?«1 acetaldehyde 

• 

HgS 04 

CH£CH+H,0-►CH.CHO 

H.SO* 

*1<i - (5) 4^15 ^3J ’I'ffiJf 1 

(«) ’ii’sTt’ij '*rai9 ^C5a5>if5^ 

flfeln 5FC5I CHs COOH-Ja I 

:H, COOrf+0-CH,COOH 
. ( acetic acid ) 
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('») NaHSOj-'ii^ bisulphite compound 

O SOsNa 

CHsC< +NaHS 03 - CH*C< -Oh^ 

H H ^ 

(8) Nascent acetaldehyde 

CHa CHO+2H = CHs CHa OH 
(test)—Felling solution acetaldehyde 

CuaO 

Acetic Acid ( CHa COOH ): 

?nt^ acetic 

acid 1 CaHa-C^ ^ftTl 

CHiCHO 2^8-5 ^^1 I m HgS 04 (20%HaSO4 ) 

^ I CHaCHO-c^f 

tF? 1C5I CHgCOOH 

HaO O 

CaHa-►CHaCHO-►CHaCOOH * 

(HgSOa) 

*Acctobactcr aceti* m, STlTt^ 

fermentation acetic acid-'ii^ I 

• Pyroligneons acid acetic acid t [seeQ.2, ans] 

^rrpT^ 

I 16*7“C 

fkw 9tt? CHs COOH-c^ glacial acetic aciiJ^W l m:^J{ 

^®T v^l^N 

I 

^»rtw—!» 





bvd* 

(^) Pci« fr?ii «rTtc^^ ^tPrc^?i —OH «if%*jirf^ 

acetyl chlonde i 

CHa COOH+PCl,*=CH8COCl+POCla+HCl 

# (acetyl chloride) 

(vs) ?ttf HaSOa-vilir t2f«tc^, 

Ester I 

CaH 50 H+CH 8 C 00 H=CH 8 C 00 CaH«+H 20 

(Ethyl acetate) 

«1T'§F acetic acid 

I acetate I 

nft^—21*1^1 FeCla ^^*1, 

^'\^ :E[t^ I 

Oxalic Acid ( COOH-COOH ) : , ’T5?It5?r 

Cane Sugar ?tt5 HNOs Oxalic Acid 

^ I Cane sugar l 

CiaHa20ii+902=6C00H-C00H+5H20 
it'Sl oxalic acid-v£iii 

^ I 

; (^) ^TCW, (C00H)2 

2HaO I lOO'C ^ ®?5f 

^ i 

• 100°C 

(C00H)22H20-►(COOH)a+HaO 

heat 

(COOH)^->^HCOOH+COir 

* ( Formic acid ) 

{») »tt? H.SQ* »t? ®tf«1 ^ I 

H,S04 

(COOH).-(‘-►CO+CO* +H,0 
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2KMn04+3H2SO4 + 5 (C 00 H )2 

=KaSO*+2MnS04+lOCO* +8HaOU 
’tJhPl ( Test ): CSFtirr^C^^ 3r^«l Oxalicacid 

m cm 1 

CaCla + (COOHV « Ca(COO)a +2HC1 
: ^8!5( PiC^, ^tpT 
Oxalic acid 1 

Citric Acid (CH 2 COOH-C(OH)COOH-CH 2 COOH):— 
’c^^ Citric acid 

^^Z^t m I =a^ 

Calcium Citrate 9I^«1 ^ I »I^«I 1 tpF^I 

o|^ HaS 04 Citric acid 1 ^*tpFKl 

<§1^1 Citric acid Crystal ’ft^efl 1 

^»T+Ca(OH)2 = (C«H«07)i' Caa 

Calcium Citrate 

( C6H*07)2Cas+3HaS04 - 3CaS04+2C8H807 

Citric Acid • 

*tClTl ( Test ) ; Citric acid-em ;?^«1 CaCla ft?1 »f?5t 
Caicimn Citrate ^ I 

5tHTf3 ‘ Pnsi. '2f9« ^fsrs CUrfc acid 

’f?l1 I 

Q. 12. Describe the laboratory method of preparing CO a 
gas. You are supplied with two jars without level, one contain¬ 
ing Nitrogen and the other COf. How can you detect them ? 
Determine the volumetric composition and formula of Carbon 
di-oxide. 

Ans. a 

Labors^toiy preparation 

*tt«inni >iff« *11, HCi-«t« ftferrt CO» itifi <evs ’tw i 



CaCO, +2HC1=CaCla+H jO+CO, 





Cf ti> C5t& ^TC^C9f?I ^^’-41 Ssf^CTT^iai si^l 
^T?J1 3f^ I 4«f5 ftfl 4^15 thistle 

funnel srmtil i Thistle funnel 

^ Hci iJtrsTC^i ^nr^csTiT CO* 5fn»i 

vii^ 4fTm ft<3I-il9ffW9l’!lT%^C^^tC^cq^ui?Ff6 

ifTp k2S04-'il? ftfl CO, sfir^rc^ 

wrwu *rr4c^ni ’InH? mc?r i 

Composition r—’Si^’Trfr^ ( graduated ) U-siC*!? ^^16 

<*rri:« w^r^if «T'e^i n i at ciff^c^t^r flfni 

»tis (copper) <21C^ l 

'a^© c*nw c’fTsfc^a ^r^rfscsT va^© r.^ti? me i ai^© 

^ «T©5rr’i-m^5 ^T^)1 vat snojfi ^*rtc?i?r ^Kini 

cwofi I 5t5rc5 fw g< Wfl I 
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, 

I u-^© <si%m <it?R 

^m\ I 

m9[^ 

^t5?i eiff I 

c.^m\ I 

(Slbifir^ I ^C<T ^feeica^ 

CDs %JP\ ifH I f^fe^1-c»it? 

^■gf \5ST Jf^r-sT?:^ 'srtc^ i 

» 

i(Ti^ 1 =5^?it*N 'iiTN COg ^ta^5( »!^rf5( i 

COa mu\ •lfa^tC‘1 I 

Formula: 

f^tatrs?— 

X c. c. Carbon dioxide gas contains x c. c oxygen 
or I c. c. ,, „ yf 1 c. c 

^n^m’fTc^a tst^u • 

I molecule of Carbondioxide gas contains 1 molecule 

• oxygen 

1 molecule ^ficnwc^ 2® atoms «rtf%t«l 1 molecule ^t^- 
■ 2 atoms \ 




ias f5re1 

formula C, 0* «RI1 *ltw, 
'ATn molecubr weight-x x 12+16X 2 

WtJll f5wcw, vapour 

density= 7 ^' Molecular wt.=2 x 22=44 

••. xxl2+16x2=44,'^*(l'*<x=l 

'51^ formula CO^ I 

< 

Detection: 

Wt^I ’t%tt‘l Lime water fiRl 

ot 5)iTl ^*' «fni‘i ^f5i:« COj ’fiT’i 

nfc? I CT »tt?ir5 Lime water tun 3^? ;(tt ^^5 Jrt^c^c^a 
^5 I 
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Q • 1. Name two important ores of zinc and give their 
formulae. Describe the method of extraction of zinc and 
state its uses. What do you mean by galvanising ? 

Ans> 

( Zinc Blende ) ZnS. 

( Calamine ) Zn COi 

Extraction—4lt5 S'-’ltWH 

antes! ZnS-esr sstPns ZnO ?? 

ZnO-C? ^t^rsra zinc »(tl 5 ’tre?! Tt? 1 

#t5lsit«t—(>) f^-tsr® (i) ( Tt^ ) 1 

sm C5!t^j5 stfillS aifets sfTl ?? I 

: ▼ ) 'Stisffiir?ti Stlft??'! ( Concentration) 

^t ) ^t’twtll‘1 Stn ZnO §«<*ftsR 
sf) ZnO Zn 

SI) §«,»« fifC«'5l^«. ftrlfW I 

>) 01^ atfeit?! st?ii f^-caa frs 

* ^?I11 ill^ ^CSfTS g<f a ^ ’tfil’lt‘1 C®l®Rt 

ftalW9 ^®it ftsi Tt^,**!fil5Tf*l® ®tl1 
(?I wm Ss-st* VI ®5ttl sift® ZnS srm. 

s!t|B «lf f® «rts|<Rl ®CSttI ?tC5 I 

C7R1 ?^C® ZnS snatf Ttlt ^ ateerta airattt 

OT I 



{ k ) Roasting)— sttftf® ZnS-l^ 'fl’rfe 

ftcn ( CfWH^ ) ’tTl st^tc^ ZnO-t^ 

nft'TS ?? I 

2 ZnS+30,=2 ZoO+2SO, 

(a) ftaf1<l‘l—ZnO-a^ ’if?'® ^t? 

I- nfii’rt'l "SSICW ftj-f c^T» f5(f^'5 ’Ff4?1 refort-'a 

^tPl'S '??1 ??' ?'t«l f^ Zinc ft^ 

’tfil't'5 ?? I 

ZnO+C“Zn+CO 

oi^fS f<««w gift's afeiifS ’MS ??1 ?? I 

safe's ^f^’FTS CCtfe c?lS ats retort->a f%? 

« c?TC?s fs«IS ®I^5l ?s I Retort _'S^ .asiri'stts SKI ?S 
stTtt'® ®?Ts at^sISi fs»f6 snsfa ists^'SSsTs ^s slfi^css 



ftcT <01^1 ?frrs-srrsit?ls ’nsusr retort ■afa _^s i200'C 
ssl ?s I 'Stt'SiT retort 4? Hts snlSs >as18 
*t1iS’r>»ia«tfts>aat%sts’if?^ 'sts 'flsfi c»it?is 
c?«sl ?s I s*sl ZnO fsTtfs^ CO ifJt’l »''*IS 
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I 9rit»f fnjri iifirr® i 

ftwt?r«i fel c»f^ ^3Tt'5 ftr^t? mwi ftt^i 

cw^i CW9 vi)^s ^ft^n«r f»^ 

c^rut^ I 

fgrc?^ ftf| ZnO Zinc dust l 

(9j ^f^^-ftmm-^ ftf?p 5i**>I<^n ft«^ ^111 

§rt?:'<F ^TtOT^ ?FC*f 

ZnSO* ft^l 5t55t^5! ft^'ss Zinc 

vilTs Zinc ^3^C«1 ZhSOa 

?? I 

ftf^?l cell >6 ««initw51^ I 

■®t5il«if^T^ I fti^ 

?? I 

Galvanisation—c^fti^T^ 'sift^l ^ft^t^ «?gi 

cif€^1 ■®T^tC=¥ galvanisation '^ \ 
‘fSi^\ ft^1 

^*tFt5i I viil ^gr ^ >i^oT 5i«gi I 

Q. 2. Name the principal ore and describe the extraction 
of Aluminium from it. State the uses of Aluminium. 

Ans, 

Extraction :—Aluminium 
(ore) Bauxite ( Al20»2H20) ftl?r?«l Tt?1 tfiV® 

^g1 I AlaOg ’ItMtW: 50-60% I Tfftr 

'®ti:^t FeaOt >« SiOa i C’lt ^91 

T^m AlgOa \ ftw 

Al.Os-C’V ’tfti'® aptcitsit^c^ (NaaAlFo ) J^ft'?® 

ftwrft® I 

^51 (i) (^) c»rr®l T( c»rrf®ft^i 

O'®) aptnit^it^ (8) iFWt"»lt9 f Cai. ) fe) C^IT ( 



alott'BW fro 


>VSIr 


(>) AlgOs 

(^) AlgOs-^^ m*s 

Aluminium-‘ii^ ^f®vRt»rt«(5T I 

(>) «r?t5iP(=(1 ( AlaOs) 

autoclave ^ 150^C ^tTU NaOH ^it^r 

6 Atm 5tC*T I AlaOs 

c»rrfei[f^ ’ift-tT '<[ir^i 

CTfiT 511 

'sr^rv I «fffa[^$l ^^’9 

RRrcT& ig^t^T ??i i 

2NaOH+AI2O3 =2NaA10^+H^0 
2NaOH+SiOa ~NaaSiOs+HaO 

fei 

FCaOs I^tc^ ^’’tR^II ' '8ns;<t^ ^«-^R^«l »i^- 

r AK 0 H )8 ] %i i?^«tf5c¥ 53F^ 

^91 C^tR^T^ ^Tf 25 Rc 5 f& hydrolysis NaOH 

vflTx Al(OH)g-CT nR®f^ 9^1 AKOHjs 

’»r«(:Pp« ’fc’51 

2NaAlOa+4H20=2Al(OH)s+2NaOH 

1 tRijI ^RR^ ^tcn if?5i 1 t^fCT 

Al(OH)s Rw ^?(1 AlaOs-c^ *fR*f^ I 

2Al(0H)8“Al205+3Ha0 
R) bsTitH 

(AlaCJs) '®rs^-Rcsi^«l I 

orQ?f9f 'Q «int r ^ 1 

'at I va^ ^rR 

«stRttfe Tfo femv c^f6Hl I ^jiiarcs 

l^tr^ ^ I 
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^ 1 'iit apinMt^cfe AUOs 





■WW5W 




9ra1^»TOt|g- 


^t’s I •rfir^tc'iJ^c^WT^s c^TQH 1 

900^c wi I '6 ^twi^ 

Aluminium i 

fVwf^CHU ^9T ^Ttrsitc^ C^ oxygen 
^Titcsni:®^ \ ^itcJitc's^r ^ i 

aptc^W^cfe^ f^< c^t^ 

C'f'S^I I oxygen-'ii^ vii^^ ^fItt® 

^r^vf^C't^ xpccf HR-r (AUOs) 

viTC^ Pl«lcej^ I J1"*:Mf 

Al208-^^ Pie^m PlC’l^fC’f 



































fimt I §?tr^ tWpT^ feS 

m\\h fwci^-r I 

ftcwn? ^C9i ^1 i5JTc?;W^c^?j cfU ^^, 

AlaOslftc’^ffw^ ^^51 Aluminium ^<*n Oxygen I 

2AI,0.*4Al+30t 

(o) ( Hoope’s Process ) 

c^ Aluminium m I 

^9 %5TC^ 5tfi?f^ «lt?1 9K I ^cai 

NaF, BaFj AlF^-fl^ ft25l«l ’«rtc^ I t?tc^ 

Aluminium fwcsi -^Z5 

I ft25(c“f?f $n<r ^T5l 

^nr I dn^ ^ifc^'^jf^s f^2£(W fel 

^IC’® Aluminium 

'^Itcntt® >i^?l ^^4 I 4JTC^T® f494i 

Aluminium 4?! 1 

414514: (i) f'Mifvr^-2i^r«c^, (^) h^jr^4 Cable 

4W^<5, om, 4144 ^W4*l (8) Thermite 

Bomb t2f^p5 119^ 4fi:c^ Aluminium 4J4^^ 54 I 

Q. 3. Describe the manufacture and uses of metallic' 
Sodium. Starting from Sodium how the following substances 
are prepared (a) Caustic soda (b) Sodamide (c) Sodium 
Carbonate (d) Sodium chloride. 

Ans. « 

Castner Process—^?j4tC4 NaOH-'il4 ^f^<.-f4Wl4*l 
4f4l podium 441 45 1 ’fNaOH-'fl4 f%^4 ft4l 45f4«, 
•*l4t4 *ff45tf^^ 4f4C9J ^41 f5r4rr445 5^41 4JTC4fC9 Sodium« 
Hydrogen '44'x ^TC!itC9 Oxygen 44 | 
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2NaOH-2Na+H, + Oa 

Na-*- OH" ^V{ 

f 1 I ftc^T Na+ ’VTtc^tc^ OH' ^JtC5\tc« 

1 §rtCif?l Charge 

I ’f JtC’^ITC® Sodium c^^sT OH 

OH-^^ c^T5i^f?t^ im 

’^5fp!cifc5r 5lni I »sr 

Hydrogen 'Q Oxygen-'il i ^m<XU9 Sodium 

>6 Hydrogen ^ncsiTC'® Oxygen m 1 

NaOH=*Na*+OH' Wi:«»rTC^ : Na‘"+e=Na 

2H* +2e*Ha 

Ha6;^H* + OH' ^Jtrs^W: OH^-e^OH 

40H=2H>0+0, 

ftg:—i?tm^ felTc^ NaOH-va^ 

5i"*itfw^ I fejiufS^ «i»i^ ^rcinr 

I vU^ SIC^I^ vil^ C^Tt^T^ «ftl 

w’^cs! 4fc^n I ^cwtiF^s 

I ^iTcvit^c'^ c^i5( 4^f& ^ nt^ 

^«rt^l ?T^1 I ^jTn^iTc^ii ^Tflf I • 

^Ttc^rti:^^ c’ftsrr^T^ c^i'^’flu i 

c^t^ll vfl^t ^* 11 : 3 ^ fwc^ 5tJT»! ^1% *1^ 

c^'en ^ I ^TTcmi^ firc^ sn 

ai9 vii^ I [ur*Rj ^ia w il 

nit»!-frn NaOH-t^ HWI 

I «tta 325*c atfirai ^ fs^a firai ^f^- 

affacar Sodium ^T^i5 ^a^ta c^ftata atmai^« ^<.na* ai 1 

%al catwi atcas at^pl aftai ^ncaa c^iTata *itwi arrfaaiSd 1 

Sodidm-caf ^!tT5 ^fiai aiwaftai 



«iwr«nr ?>rtw 





jEgif 


Sodium -siw^ ft«rra ittc^F ^1 1 

C5tt?t3 *tt5 ^CS Sodium mc5« ’it^ttJii '^81 9i^i 
C^^tpR:^? 1%^ca ?1«t1 ^ I "Stltc^tres Oxygen §*tC55f ft<3[scsi^l 
fimi ^51 TR t 

Preparation:— 

(a) Caustic soda—C»!tf%Htsr 
ftfsfSl NaOH .jiTn H,-ii nf^'T^ I 4^f5 ♦ftc^ ui«j 
»i^iii ^'sia ’Fftsi c»itf®rtt5Rf %si^ 

<trt»i %«,n« ’w ^5®! 

4t®tr^ W NaOH solid ’It'S?! ^ I 

2Na+2HaO-2NaOH+H. 
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(b) Sodamide—ftn W 
9tIT»! *ffi(5t»l5n Sodamide 

2NHs + 2 Na=INaNH^+H, 

Sodam^ 

(c) Sodium Carbonate— 

CO 3 5tJt3i 

Sodiidn Carbonate ^=.^5 I f fettcsT 

Sodium Carbonate 

^ I Crystallisation ^t^l 

Sodium Carbonate-vn^ <1t'e?rl m I 

4Na+3C02 = 2NaaCOs +C 

(d) *Sodium Chloride - C»rrf^?lt?l *ft^ 

«ltftC5T ?n ^4* Sodium Chloride ^ I 

2 Na+Cl 2 “2NaCl 

cmfeTO 1 

(^) Organic Compound— 

(o) (amalgam) 41 '»1IT51W5C5T 

Nascent hydrogen W414t4 l 

■ ( 8 ) C^T4 C^t4 44T4 C»rtr^4t4 444^14 ^4 I 

Q. 4. Namb the principal ores of iron. Outline the steps 
in the production of Pig iron and the important reaction 
occuring in the blast furnace. 

Ans. Principal ores— 

(>) (4F) Magnetite ( FejO* ) 

( 4 ) Hsmatite ( FeaO# ^ 

(4) Spathic Iron ore ( Fe COs ) 

(vs) JTf’I^T^—Iron Pyrites ( FeS# J 



^88 




Pig iron <21^% •— 

^ c^ C«lH ^5tr^ Pig iron ^1 Cast 

iroD^»Il « 2 fT![ »ift3r Magnetite « Hoematite 

(^) ( Calcination ) 

(^) %«f5l ( Smelting ) 

>8 COa sfff% ^sf^i ^e 

m I t^^1'«^^C5T 

«ifap?n^ I 

«» 

(^) c^t^'e pl 

r^-rrl^i Blast Furnace > st^^\ 

‘Cup and Cone* «r5I«C< I vsi^ 

viiTR ^T'-ti:^ 2it^ t ^ ^?i1 

I 

»lCf prt?l fsBl feT^rrc!!^ (tuyers ) 

TOi 2fc«i»r ^^tc5ii 1 Tni5 »ft8ftc^T 
c^T^ 2iB5f^^ si^zT^ CO ^tit^ I CO-'nTT»f 

>0 C02-5frf^S\»(a \ 

HVS^ c^9 f^unc-r 1400°C «tWc4 

I ’fjT*! g#t< Sn^i^c-RT f^^-inf«T fir^i 

1 

siT^P^-g8fl ( Blast Furnace ) cwf^c^ filt? t? ^ 

■JT® I ^Cfi?r catfel i »a? Bosh 

^ 1 vinrtw^ ^^1 'at^ 1 00*-1400*C ?l9l I Bosh-a? 

^ I ^?r f^CTfc-f *r^ a?rt c?t^ (tuyere) 
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‘Cup and Cone’i «ir5t«R- 

TO ^8f, <2r?f% (2tc«j*r I Bosh ^vrs 

3^5^ %55! ^tl5 I «ic^Trt^ 

c^rt^ ^ I [TOi^ ^ c^i^ ] 

>rBP^-«(Tr^ ftfijFtii 

2FeaOs+8CO=4Fe+7COa+C 

Fe20s+CO=2FeO+COi 

FcO+CO=Fe+COa 

Fe30;.+3C=2Fe+3CO 

I ^ ®5i ft I nw« ^ 

'«»fc^ pflc^ T»iw\ I pi WiJ 

^1^11 p '6 COa-^^J ’ffiif® ^1 p ftft^t^ 

>fft^ ^1 Calcium silicatc-vil i ^1 

CaC 0 s=Ca 0 +C 02 , CaO+SiOa=*CaSiOa (Calcium silicate) 

cstt? «<ff^-Tw gthi ftf? «t^lri ^ I 

cnt? ’"itw ?t9i^, ^^5. csik?? ^*ni 'smtJi 
I ai’Flth ft^-5icsr5 ’I'WTO ^ c»h? 

<fw ^ 5?i «<i^ WJi-^c»ra >rt«U’n ’fm c*ft5 ’ffinn 

si'efl 1 lii^ if^'s csrtfw ^RtI « 5fN<?1 *it9?1 

Pig iron ^ Cast iron ^»t I t5tt^ CTlUl^ Ttt;? 2-4’5%, 
o’8%, i-i'8% > 11 ^ if'i^tn O'10% isftf^ 'ttw i 

s’rtw—i* 
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Q. 5. What is the difference in composition of Cast iron 
and Steel ? Describe their distinctive properties and uses. How 
is Steel manufactured by the Bessemer’s Process ? 

Ans. Cast iron—2-4’5% 

I ""ista 

#51 in I Cast iron ^ i 

#5[ <!tm« #9 f»i^i f#s lit? sn I 

?t?i iii?t isw® #?i ?t? ?n I 

Cast iron Wrou^t iron « Steel #?1 in I C#t^ 
utsrtt araij #fitr5 Cast iron ^ i 

Wrought iron—^?TCi5 #t^Pn ’TMtUt®! 0'12-0'25% <111# I 

^at9 csflf ifti^ t?1? ?? t Wrought iron ’ITOSC? 

•1?? « I c#nsi ««?1 ?til I ?1?1 

>1? i5t? ?i 5TO #?i w I sit® #ot m I 

wrought-iron ?I?- 

^ ?? I Wrought iron-4 nfilHW 

*rr«Ti?ni 

Steel () ;—^*ntP5 >15315? 0'25-r5% *rtt#l 

^31 ®t®1 >[^?tt Manganese, Chromium, Nickd, Phosphorus, 
Vanadium, Tungsten arff^ c®W 4#fS 31 4#t1^ CT^si f>lfSp5 
I 4t f3f®« 'eltfrs vfiral 311# t 

3t5 431. '5f3, *1^ 4 333 atff^ 33 3V133 

•.r«31 313 I t’MT® f*t%tt3l CatSi C?®?! 3t3 I I^IW ‘313’ W«31 
3t3 '3919 03^3! -.tR' C3431 3t3 311 3131 Hlft 

^^1^^ 331313 I 

3li?. 533 , Sl3 atf^1139 3f33l 4fin, C3t33 5131; 
1319 fl^33 f3|t^ ^"319 31399 33 I 





)8b- 

Steel Bessemer’s «IV® *R» 

WH I 'flt Bessemer’s Converter 

’tCT I ^ off^tTO vitsi^fei fk^nt >«Vn c»t8i csrt^ i 

“W •Jitfiti ^siH «rfc^ I ^ %5 

sw TOwft ^5t vui? I 5#lfS csittjvra? siftftir 

tsEtc^f^5(1^?n»w^I 

Cm8rt?lfSf 5Fti-V(BltR, 9(^1 

^«ii ^1 «tBj 1 'sf^tn, ^sfsi^'ttiiSc^ (?iivii vi!(^ Ttf5ni 

?tw5 ^»Ri fttrt vrf^fiw 5tcn ^ ’f^’s ^li-^twwv. 



’WlftTl »lfil6l»l!Tl ?51 ^?Etre 5»ti-vi1?t|J(f^ Manganese, 

saicon ^ >9v. m vimwa caco, '“j 

MgCOs-'Stt VTl^tcRf ,|f^ |(1^3IP1 T9 I 

cit9 Tft^ ?E^ CO sfjtt’i ?? <«r- ^ |j?h( 

^ ^ f*M1 5115 Slfvit^ «t(t?l f^S >I’lt9fl’KIT ^|91 ft«f1 
ftfiin 9th»l 9l9 C9 >191* ^1^ 5^9 I ^:*RI ptlffeT 
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<S3Wt^^ ’tfilW 

Spiegel (fs^fSi 

ftntsi I m ’«rti^i 

'SlStr?^ ft?il 5it^Ff9i5rl ^ I c®ik^5\«(T 
%*p|p5 *tfi^t®i 15^1 ^fi[®t^ ^^11 ^ti I 

§<j[j5 ^ , 

Q. 6. Describe the Solvey’s Process for the manufacture of 
Sodium Carbonate. How is it converted into Caustic Soda and 
vice-versa ? 

/ Ans. Solvey’s Process— 

•s^ il'lt^t^ «r(« SR«| ( NaCl) «ti(t^ ^»ltW 

^ I itt? ■<^c'it'i^*5i$?l «t«tc^ ^ «trtcirtftm «nt»i ^ ’r^,’5‘ 

*T6?1 ?? I ig't 9t^C*rTC^ »ft?l COs itrPt 

rfsstft® ^fircsr '^rcxTffliiim (nHiHCO,) ^*.*111 ^ 1 

(NHiHCO, )->a5 Jifips NaCl-4^ c>rtf^’( ’ttt- 

NaHCOj-a ^'1c5(tf^t’( CJfSt^® ( NH 4 CI) ®5.*ta ^ 1 
NaHCO. - cf S ^8 (NajCO* ) ’Tt'eri 

sTU I 

NH,+COa f H»0=NH.HC0, 

NH^HCOj+NaCl-NaHCOg+NHiCl 

NaHCO.^NasCO, +HsO+CO^ 
heat 

NH4CI ’It5tt^ NH, 5Ffiltrl 

^91 ^ I 

2NH*C1+CaO=2NH,+Ca9U+H,0 
*t9if^P5 'SintWH :— 

0) W'trt’F (Brine) (t) ^^«t9 CTTSt^CO, Wn («) 

'wtPrt^i itm I 



4IWNK? ftwi 
pR?*!— 

(>) Saturation :—piWtl 
f%^ti ^Rcfttf^rr NH* 
rtm ^1 IJ? I >9^ 

IfitRcts fentt ^trs si^*tti(^ 

41^1^ ^ 'aT^ ^5 ?|to‘nh, 
rfrR 4t««t 

I S»tRt ’PR ’fjt'i 

•tit® I 

>a^55cn sRt'TR® NHi »tltt»l 

^ iMi?tt 5jtm >ii®l5 

TO ftifjt *t«r >a®fB «i®i« 

c?lt^ •‘ttPrei ®Pt I 

[i.) Carbonation:—'Sterna 
•Iftf®! c^ ^It® ^IttrrtPW^ 
sRciTif®!® •rti'^ta ’it^ttaj •a®® 

^-Si5 Solvey ®c®a ^•ta ®«?1 
aa -aat ®»ta a^c® ^sa fat® 
4iatf^ ®ai ^ I ’Pia ®t®a 
att® CO* rfm Sto ®6c® •tie® >aat fa*iH®5^^ 
^jitaiftaf^® 5iat'tnrc®a Pt% ’it"^tc4 'srtia i ^?tt®. 
«aot NH«HOs §«.*ia aa Jiat §?l NaCl-'aa ft&al 

®f^ NaHCOs ^aiaa ®ta i NaHCO,-<aa 7tai®i 

®a a«aia %al crystallised ®at‘rtat®t® suspended 

•saafa ati® i ®t®a afcaa Ma-w NaHCO, fafal® aartia®, 
atp^ta Mttaaat ^ NaHCOs crystals c®^ ®t*ii?a 

aiatiai a*if®ai atsta ®ai aa i 



t ataa "j^a afa caa ] 
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NHa +COa +H2O = NH^HCOs- # 

NH4HC08+Naa=NH4Cl+NaHC0, 


C^) Conversion into NaaCOs J—Solevy’s 
^ NaHCOs ^3:^5 

^ I8d*c ■ ^ I 

NaHCOs CO 2 HaO TTftil 

5fttn ^ Sodium 
carbonate I 

m NaaCOs ^f-N^sr? I 

^ heat 

2NaTHCOs—^NaaCOs +HaO+COa 

180®C . 

.—NaHCOs C 
a ^re^il NaCl 

NH4Cl.uq?i I 

NHj—’fit’T I 

I NHg ?fTtgc^ 

^apgtg 
3Fgi^ I 

NH4Cl+Ca(OH)a=2NHs+CaCla+2HaO 
NaaCOg into NaOH and vice-versa— 

c’tN nt'sgl gtg 1 
NaaCOs + Ca(OH)a =2NaOH + CaCO* 
CaCOg 'sratgr, gg 1 1 t^gi 

’ftftf^ ^ NaOH solid 

gtg I 


<*-’h 

•* ii 


(2)^ cfli'81 ♦if^’itt‘1 CO, 





f*ral 


*[(9:51515(1 ^(9191 ^rat9J NaHC0*-ii9 »lt’e9l 9t91 

>r-ai? ^f99l ^f9t9( NajCO, S«>*t9 ^ i 

NaOH+COa=NaHCO„ 2NaHCO,+Na»CO,+H,0 
Q. 7 . Ascribe Castner’s process for the manufacture of 
Caustic soda. What are the actions of chlorine on it under 
different conditions v What are the uses of Caustic soda f 

A«i, Castoer's Process :— 

NaCi-aa 

C9 Sodium *tt’S9l 9t9 ■WC9I9 ’ifl'S 9(91^91 NaOH 

^911?9 I 

NaCl=Na*+Cl- 

Na*+e=Na 2Na+‘2H,0=2Na0H+Hs 
4^ af3|i9Tf5, CelMt^ 9[fi[t^ 9t^C9i, §<>*[9 NaOH->a9 

Cla-'a9 f9l«9l 

aft9tf5 91 Gfttafe wq 9t91 9t91 prists 

'S’169 9C& 49t f9«9i 95(9 »tt«919t9 5(1 I Pit 919 Castner’s *l9ifsf5 
•asjS ftPlS 99PI9 Cell 919919 991 99 I 

Castner-Kellner Cells: cellsf^I Ofct9 ^S9lft fell91 

afcs;9l69 "^[999 C9Ttf^16 6ftx4 555 >a9' ®b6S1 6 1 

5jtC99 C9C9tlS ai9 I *|[^1 *ft9t9 9KS I 







Metals 


^ ftl ^1 

^fTC^ I 5PC9T 5|C^Ti ^ftl^f 

5^1651 ^firc^ <1tC!r I '* ► 

c’ltf^'siT^ OFt^^w 

* 

^tfi «tc^tci «SIW?5 anode fk^^srs 

■<T^. ^ cathode <2lC^^^ 

^:ei Sn? ^srrl^l c»f6^i I BjnfBil 

2»ic^ i>t^i 9fWsi I ^51 «tt^® nic? 

^z^ 's ;?tg ^^?ii «2(c^Ti stc^tci 

-^^T ^t ^t%?j 

^TC< 511 I 

ftc«t^«l ftm : Castocr-Kellner Cell-vfl^ sz^^i m 

«r<c«rt^r¥ ^l^fl Graphite anode Iron cathode•'^1^ 

I i 2 j^t^ Graphite anode f^fKl ^Z^ 
-♦fiiiri -ci^cnmc^^ fif^l c^i^ir i ’ nvm 

'S^v fiJC^tck •srC«?T ^’Si nftc-rn iron 

Cathode ^TtfeT%^ m i 

anode-viJ OFlfi^l ^Z^ IFU I C^Tfil*l fi^si-iieT 

’ f«ra1 ^tl 1 vilt aisi^ ^C3T 

^^TtBcar? ^t^l <?rrf^9t^ I 

ftfifUtli NaOH 'S Ha Hg iflt^! iSTC^li 

f^KI I NaOH 

7^914jt9 20% TO ^nr I 3f^«i ^fiiii 
1t5 Vi ^Tn Sfl ^fSlI ^is^ NaOH ^9 i 



fwi 


Reaction^ 

O) NaOH ca'tfil«l TWfiPF 

^firai cmtos csFtftl^ >8 ^c:?i i 

, ^ 2 Na 0 H+Cl 2 =NaCl+Na 0 Cl+H 80 

3NaOCl=NaClOs H-2NaCl 
(^) ^ viiTn ’ft? NaOH ^c<(r 

c?Ft1t*i cmf%?r^ csFmtt^ ^ oFfru^ 

3 a 2 + 6 NaOH= 5 NaCl+NaC 108 + 3 H 20 ‘ 

Uses ;—< 2 l^f%C 55 , 

«i^fi5 ^W\ c»rl^i ?? I 

Q.^ Describe the preparations and uses of the following : 
( 1 ) Bleaching powder* ( 2 ) Copper sulphate, ( 3 ) Plaster of 
Paris, ( 4 ) Lime. 

Ans. Bleaching powder [( CaCOCI ) Cl] -- 

( 2 Wf%:—< 2 ic^tci^ 

3" |fiF.rl5* ‘ ' 

' 2 tc?tW 5 [ I 'iit ^c*(j vn^fg 

Cl, nit»! 

Cl 2 -;fjtr»! 3 T 55 t 5 ^ 'sftwcsi^ f|»rtc^ 40 

I ftc^ OPtfl ‘1 Bleaching 

Powdcr -4 I ^t^tt '3 ^ 4 ^lt 3 ST 5 CIFtft^l C»l^^ 3 r 

w 1 «tc^iifs?r 

40 *C^ir C^ ^^* 5111 Bleaching Powder 
^^91 9 t 9 I ^«rr 9 24 9 t 9 ■ 

^^5? «i^n4^ Tf^wi tpi9i 

(SFtfi;*! fetf^l ^891 ^9 1 ' 5 f^:n 9 Bleaching Powder 



Metals 




Ca(OH)i+Cli = Ca(OCI)a+p,0 
^aitfir ftRMM «rj Bleadiing Powder 

^ 1 ■ . . 

: aW’l ^f? Bleaching ?owder-<a?[ 

^’rei f%wt^ ^ *ft? si^wltPiTB ^1P) 

I ’if^w Bleaching Powder-ian ftfaRtT C3Ftfi*l 

«ittw I w»Rf witPi's ?? w® 
^ >|^9J^ C>lt®t5 WCW itW 1 

Copper Sulphate (CitSO*. SHjO);— ' ; ' 

/ «!«{%: >iKr^ T*rR»lt9iP^ ej'j^ wfiiTO wntti 

Nt^il »tf|T Itt5 HsSO, #t^5l 5l«tl1 ^ I iFtri ’f’tTlf 

>It5tWC^? 3!’l‘l *ft'8?11 ?tS I 

Cu+2H,SO« =CuS0*+S0,+2H,0^ 

?tt5 51^1 ital ^fksi ^ tic®5 CuSO*. SHaO 
’tpIS® c®*ltPi^ 1 

•ff^3(Tt‘l ®»tta 4is^ w'Ttm® t^3I1 

’imTCH® ftrtrtKl Reverberatory (♦fW^'') 

i ^ 511 ® 

^fnn ®fi(C5i ^*11? >itrre®i» ^ 1 ^ 

4T>.^<tT?tfi5 CnS 04 , SHaO C®®ItPl^ (prystallise ) 
®?I1 e® I 


Cu+S=CuS CuS+20a=CnS04 
CuS04+5HaO=CuS04,5HiO 
^51?t9:—wnw ’Hwwft electro-plating-'f.il ®Kef sttcit I 
« ®C*t« I 

Plaster of Paris [ (Ca SO4 )aiH,0 ] :— 

iSW^:—’IT»\W5 4|ff^ {ef»(>It5l (CaSO*, 







^tf5Ml‘.wlht ,wt .^«t« ^ 

W<OiTf||^?t 

( QI S(A mt) 1-. 


rlSO°C ilNWs 
%.I C^ 

^j|p Formula= 


?fJ^ 


^^|04; ^HaO)==(,Cadv/4 naV^-r^^WJ 


f^ttoer of Paifcr-i^ ««1 c^ 1^ ’Tt^rf^*! 

!»^^<«i ^ ci:ft*i Tflsi ^j{ fe’K^a 

flRT.«i^nra ^tct, 

driest# ><w w «ttw 1 ' 

Lime { CaQ.l^fflfttn ^tltc’f ^ *tt<a ( Ca CO,) ftwtftra 

^ 'll* ■ « " 

Ca.g». = Cab+.CO^ , 




C.Li0ift®8n) 1^?i 


.|?ni <i4 


'^C5? '^1 >ii5rfB ^srn gi) 

^51 ^ »rtl5 1 ^ 

'5tn «itTr»t,’F?nirs i . - ./•. 

- 

Cup and cone-49 »it5tw ni«9 ^991 

®1^9 W aF9t»|9r'St:9*I %5 ^9^59^ 

999 «1%t9 '9®m99^ ^9 ftt^lfil'S 9^'CaO, >«9’'. CO, 9lt>I 
§?.»t9 ^9 I @5.99 CO, 9119 '5tW@W(fii^ 1H9-»M,ft9l 9tf99 
9^91 9t9 I CaO ®t&19 ^5 'W t9iN-9t9 

9t% 5ffi9l 9«91 99 







' t fir 
pVKT plaster ,0 


^HiO;:. 

^Ni? 

(CuS 




■’ 1^1 

€ flpiWl’tt . 

M ;0rtr%’ 

Formula— 




•1 ^ 

1 -1 f 

'‘i / « i'^r 


m> 


S;«H,0)=^^*)VH.OHsgwp; ' 

A-, x . ^ , i)-. 

)f 4pri5t w >a^ CT ’W ’it<fH‘i 

^6?f fctc^ti 
epn'^.'smtra '?tc«r, 

Wi ^5t9 ?la1 «tlt^ I * , 

l**9 (Ca tf»Sw lt«l '^nitc’f 5^1 *rt«ft ( Ca CO,) fttTtfire 
’ffilfl |i( 41' 

• ^ CB.p^(.^Cad>f;.QO 

.53 

’i-'IHts i 


CUMSfbi) &!fi 

;sr!5 1 


4 ^ 



, I***” 

•4tC5?r TvC*! 'S’TiS ^Slt? 5^ 


I 5tt5a 't’C’t jtl 'ItWi I ^ *!t*I#l1 

'^’t «init»t,^Ti ^ 1 ,.— 

>"* * 

Cup and cone-'^?l 

TO ^'Cab, 4T> CDa ’fJt^. 

^o. ifm M«t-*N fttn ?ttft?( 

4 l'" ‘ ' 4’**' ” 

5^11 I CaO ®tfei?t ^5 stj^w >i;^v i«atl«' sr?' 
fit?l atf^ ^faai sreai ?a t 





